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DEVELOPMENT AND PROCF SERVICES
ABERDEEN PROVING GROUND
MARYLAND

AUTHORITY: ORDBG Mr RHAllen/eh
23 January 1958

ACCURACY AND ARMOR DEFEATING BVALUATION OF

SHELL, HEP, 155MM, T152ES AND T152B5 (U)
SEVENTH REPORT N ORINANCE CORPS PROJECT NO, TA1-5002H

DATES OF TEST: 26, 27, 28 MARCH; 1O, 14, 27 APRIL:; L MAY; 25 JUNE 1957

ABSTRACT
OBJECTIVE

To determine and compare the accuracy, armor defeating cspabilities and
effective maximum range of two different designs of Shell, HEP, 155mm,

4 number of Shell, HEP, 155mm, inert- and Compositiomm A-3-loaded, were
fired to evaluate differences between two designs. Both designs were fired
alternately for accuracy, defeat of armor, and maximum range., A comparative
panel fragmentaticn test was conducted with the two designs and the standard
HE, M07, Shell, .

SUMMARY

CONCLUSIMNS

‘The Shell, HEP, 155mm, T1S2E5 is superior to Shell, HEP, 155mm, T152k6
in accuracy and armor-defeating qualities. =

REC OMMENDATI(NS
It is recommended that:

A. Shell, HEP, 155m, T152ES be considered superior to Shell, HEP, 15S5ma, T152E5
for the defeat of armor,

Be Consideration be given to redesign of the shell incorporating a point-
detonating, mechanical time or VT fuze in combination with a base-detonating
fuze for air burst sgainst personnel, in addition to its armor-defeating
qualities, '

C. Additiomal studies be made with the T152ES Shell for possible employment
in the 155mm, ML, Oun, with respect to maximum range determinaticn, defeat of
armor and bunkers, and accuracy up to 2000 yards.

D, An evalunation of the standard MjAl Charge be made in conjunction with the
T152ES Shell in an attempt to eliminate reguirements for a special charge,
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I INTRODUCTION

A. Previous firing of the 155mm, HEP, Shell in the 155mm, ML, Howitzer gave
indication of good band engraving with no distortion of the shell body at
pressures up to 35,000 psi and an average muzzle velocity of 2300 fps. It was
evident from the limited test results that a heavier shell wall as well as a
positive means of sealing the base plug were needed.

B. The two designs fired in this test incorporated the desired modifications
to correct the above-mentioned deficiencies. Both designs that were live-
loaded were assembled with a BD, T-, Adjustable, Fuze (firing pin was adjust-
able) which was similar to the standard Fuze, BD, M91Al.

II DESCRIPTION OF MATERIEL

A. Shell, HEP-T, Inert-Loaded, 155mm, T152E5 with Fuze, BD, M91Al, Inert-
Loaded, with Live Tracer, Lot PA-E-23878. The thickness of the shell wall was
.115-inch to .170-inch at the beginning ot the ogive,

B. Shell, HEP-T, Inert-Loaded, 155mm, T152E6, with Fuze, BD, M91Al, Inert-
Loaded, with Live Tracer, Lot PA-E-23879. The thickness of the shell wall was
.220-inch to .265-inch at the beginning of the ogive,

c. Shell, HEP, Composition A-3-Loaded, 155mm, T152E5 with Fuze, BD, T-,
Adjustable, Lot PA-E-23880.

D. Shell, HEP, Composition A-3 Loaded, 155mm, T152E6 with Fuze, BD, T-,
Adjustable, Lot PA-E-23881.

E. Shell, HE, TNT-Loaded, M107, with supplementary charge, with Fuze, FD,
M51A5, Lot WC-31-82. This shell was used as a standard between the T152E5 and
T152E6 live-loaded shell in maximum range and fragmentation tests.

F. For photographs of both shell designs with charges see Appendix C, Photo-
graph Nos. B24565 - B2L4566. Also Appendix F, Drawing of Fuze and Shell,

III DETAILS OF TEST

A. PROCEDURE

1. 3ince the test program consisted of an evaluation between 2 shell
designs, the test was divided into U4 phases. These phases were:

a. Defeat of armor plate at 40O feet.
b. Accuracy determination.
c. Defeat of armor plate at 1000 yards. .

d. Maximum range anq dispersion. All rounds were fired from a
standard field carriage (MLAl).

3
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2. The first phase of the test was the defeat of armor plate with live-
loaded ammunition at approximately 400 feet. To accomplish this, two 8-inch
armor plates were fired at, one set at 0° obliquity and the other at 60° oblig-
uity. When it was found that the 8-inch plate at 0° obligquity could be
defeated, firing at the 8-inch plate set at 60° obliquity was started. This
plate could not be defeated and a T-inch plate set at 60° obliquity was sub-
stituted. It was possible to defeat this plate. Following the plate firing,
several rounds were then fired at a German "King Tiger" tank hull having 6-
inch armor arranged at 44© obliquity. .

3. The second phase of the test was the firing of shell of both designs
inert-loaded at a 1000-yard target for the determination of accuracy. Three
groups of the T152E5 design and one group of the T152E6 design were fired.
During the firing for accuracy the howitzer was kept in alignmert by the use
of 2 transits which controlled the vertical and horizontal azimuth of the
tube.

L. The third phase of the test was the setting of armor plate that was
defeated at 400 feet at 1000 yards range. All shell in this phase were live-
loaded. The 8-inch plate was set at O° obliquity and the 7-inch plate at 60°
obliquity. The shell designs were fired alternately to give a round-by-round
comparison. A second German "King Tiger" tank hull was placed at 1300 yards
from the muzzle to determine the long-range effect of the HEP shell against
armor of this type.

5. The fourth phase of the test was to determine the maximum range and
dispersion of both shell designs in comparison with Standard, HE, MLOT, 155mm
Shell. All rounds were live-loaded and were fired at 45° elevation. The
standard, HE, MLO7, Shell were fired first followed by the T152E5 and T152E6
shell. .

6. In addition to the 4 phases, a panel fragmentation test was conducted
utilizing 2 shell of each design and 2 standard Shell, HE, MLOT. A chemical
and metallurgical analysis of the frontal plate of the German "King Tiger"
tank hull was also conducted.

B. RESULTS

1. The firing of phase a was with live-loaded shell against armor plate
at approximately 40O feet from the muzzle of the howitzer. Prior to the
firing, the fuzes of 8 of the live-loaded shell, 4 each of T152E5 and T152E6
were adjusted as follows:

NUMBER ADJUSTED SHELL LENGTH OF PLUNGER TRAVEL(inches)
2 T152E5 .30
2 T152E5 45
2 T152E6 .30
2 T152E6 b5

a. The adjustment was made to determine which length of fuze plunger
setting would give the optimum bursting effect when used against armor plate.
After setting the fuze manually, a thread setting cement similar to "Laminac"
was poured on the thread of the adjusting screw and permitted to harden prior

L
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to firing. Four of the rounds, 2 of each design, one set at .30-inch and the
other at .U5-inch, were then fired at a 8-inch plate set at €O° obliquity.
Complete spalls resulted from all 4 shell. The remaining 4 shell were set at
-30-inch and .45-inch and then fired against a similar 8-inch plate set at 60°
obliquity. The hits upon this plate resulted in bulges for both shell designs.
Although the bulges were of similar magnitude for both shell, 2 had partial
cracks at the base. From these 8 rounds it was determined that a fuze setting
of .20-inch plunger travel would produce satisfactory shell performance and
all the remaining live-loaded HEP shell of both designs were set accordingly.

b. Twenty more shell, 10 each of Designs T152ES5 and T152E6, were
then fired alternately mt the 8-inch plate set at O° obliquity. Of the 20
rounds fired, 6 rounds functioned low order. One of the shell, Round Number
Eight, functioned low order, which produced a bulge on the rear of the plate.
The other 14 rounds resulted in complete spalls. Ten rounds, 5 of each design,
were then fired alternately at a T-inch plate set at 60° obliquity. All
rounds functioned high order and resulted in complete spall. A German "King
Tiger" tank hull which had a main front plate, 6-inches thick, set at L4°
obliquity, was then fired at to determine the effect of the HEP shell against
foreign armor.

¢. The first shell fired, Design T152E5, resulted in a complete
spall. The weight of this spall was approximately 87 pounds. See Appendix C,
Photograph B-24856. The second shell, Design T152E6, also result:zd in a com-
plete spall. This spall was not weighed. The third shell, Design T152E5,
struck the junction of the upper and lower glacis plate which was also 6-
inches thick. Although the spall was very small compared to the others the
entire weld between both plates as well as the welds in the front area were
completely fractured. See Appendix C, Photograph B-24582 - B-24585.

2. The firing of phase b was conducted for accuracy determination.
This firing was begun with the T152E5 shell design. Due to the target dis-
tance, it was difficult to estimate the proper elevation which would give a
good hit. The first round was fired at 32 mils elevation. Five other rounds
vwere fired dropping the elevation each time until a hit occurred. It was
noted that during the first few ceonditioning and sensing rounds the field
carriage trails moved rearward uatil the carriage became firmly fixed in the
ground. After this there was no other perceptible movement either laterally
or horizontalliy.

a. A 10-round series of the T152ES shell was then fired, which gave
a lateral probable error of .27 mils and a vertical probable error of .39
mils. This corrects to a vertical probable error of .13 mils if round 3 and
4 are omitted from the computations. A second 10-round series of the T152E5
shell was then fired, which resulted in a lateral probable error of .32 mils
and a vertical probable error of .34 mils. A 10-round group of the T152E6
shell was then fired, which gave a lateral probable error of .34 mils and a
vertical probable error of .14 mils. Following the T152E6 Shell, a 5-round
group of the T152E5 shell was fired which gave a lateral probable error of
.11 mils and a vertical probable error of .3l mils. The vertical probable
error corrects to .09 mils if the fifth round fired is omitted from the com-
putations. See Appendix D, Plots of Target Accuracy.

. 19
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3. For the third phase, phase c¢, the armor plates that were defeated at
approximately 40O feet were set up at 1000 yards from the muzzle of the how-
itzer. The first plate fired at was an 8-inch plate set at O° obliguity. The
firing was begun with a T152E5 Shell and the shell were alternated in order to
compare fuze action and the degree of spalls. The first round went over the
plate but the second round, a T152E6 Shell, hit. The next 3 rounds, 2 T152E5
and one T152E6, hit the plate and gave good spalls. Round Six, TL152E6, hit
the plate but functioned low order. The seventh round, T152E5, fell short of
the plate but functioned perfectly. Upon examination to determine why the
shell failed to reach the plate it was found that the Jjacking plate of the
field carriage had sunk approximetely one inch into the ground. The gun was
then re-boresighted vefore firing. Upon firing Round Eight, T152E6, the shell
struck the forward edge of the 5-inch spatter plate. See Appendix C, Photo-
graph B22049. The round functioned high order and produced laminations on
the face which were 14 inches long with a measurable center depth of 7 inches.
Rounds Nine through Thirteen, 3 T152E5 and 2 T152E6 shell, gave complete back
spalls on the plate. A second German "King Tiger" tank hull was placed 1300
yards from the muzzle and a T152E5 shell was fired at it. A direct hit was
scored on the main front plate with a resulting 14 x 18 1/2 back spall 2
inches deep. The hit, which was high order, fractured ail the welds on the
main front plate as well as the welds on both sides. The hull was moved
vackwards 5 feet from the prefiring position. It was decided that any further
firing on the hull would fail to yieid ful information, as the damage was
too extensive. See Appendix C, Photogrzgﬁs B22005-B22009, B22045-B22049,
B24635-B24638.

2. A T-inch plate was then placed at a 1000 yards from the muzzle
at 60° obliquity. The bottom edge of the plate was dug into the ground and
the top edge supported by an M36 Gun Motor Carriage. The first round fired,
a T15285 shell, missed the plate but the second and third rounds, T152E6 and
T152E5, hit the plate. The second round struck the top edge and broke part
of the plate away. The third round spalled the plate. The gun shifted on
firing the fourth round and the Shell, T152E6, missed the top of the plate
and impacted on the base of the turret of the M36 Gun Motor Carriage. This
round functioned high order and blew the top of the turret off the carriage
causing the carriage to burn with complete destruction to the motor and
related components within the carriage. (See Appendix C, Photographs B2L75%
to B24760.) It is estimated that the turret of the M36, Motor Carriage with
the extra side plates weighed approximately ten to fifteen tons.

b. Although it was questionable whether to continue firing (as the
ground was soft, which permitted movement of the field mount) it was decided
‘to continue firing. The next 3 rounds were 2 T152E5 shell and a T152E6 which
functioned high order. Rounds Five and Seven failed to give complete spalls,
but the bulges of both rounds bhad cracks that partially encircled the base.
Round Six gave a complete spall. Round Eight, a T152E6 shell, hit adjacent
to Round Six and was low order and no bulge or spall resulted. Round Nine,

a T152E5 shell, impacted high order in the vicinity of Round Seven and did

not bulge or spall. It is believed that the previous hits on the plate where
either bulges or spalls occurred caused that area of the plate to be laminated
and the next hit in the vicinity of the laminations absorbed part of the shock
wave. It was found that in some of the spalls on this plate that small flat
pleces of the plate could be picked out and other pieces of the plate inside

—
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the spalled area could be moved. (See Appendix C, Photograph B25726.) Rounds
Ten, Eleven and Twelve, 2 T152E6 and, one T152E5 shell, gave satisfactory back
spalls on the plate. The size of the spalls on this plate were smaller than
those previously encountered, but the charpy value of 103.77 - 91:46 for the
plate was much higher than on previous plates fired. (See Appendix C, Photo-
graphs B-24755-60 and B25724-26.)

L. In the fourth phase, for maximm range and dispersion, all rounds
were live-loaded and fired at 45° elevation. The first rounds fired were a
group of 10-rounds Shell, HE, MIO7, which were assembled with a standard point-
detoneting fuze. This group was followed by 12 rounds of TL52E5 shell and 8
rounds of T152E6 shell. The results of this firing were:

MUZZIE VELOCITY(fps) RANGE (vards) TIME OF FLIGHT (sec.)
PROJECTILE AVERAGE STD. DEV. AVERAGE STD. DEV. AVERAGE STD. DEV.

M107 1837 6.36 15918 59.71 59.50 0.58
T152E5 1829 2.9% 11302 95.14 52.23 0.57
T152E6 1831 3.70 11865 57.52 53.20 0.20

5. A chemical and metallurgical analysis of a section of the "King Tiger”
main frontal plate wes made. It was determined tiat the plate was of relatively
poor quality and therefore, the armor was ineffective against this type of
round. (See Appendix E, Metallurgical Report Jo. S57-P-45.)

6. The preliminary results of the panel fragmentation test show a high
degree of fragmentation with high velocity from the nose and side spray of
both shell. In an evaluation of the size of fragments and the velocities of
both HEP shell and the HE, M107, the T152ES design was superior. It is felt
that the T152E5 shell might be modified to incorporate a point-detonating,
mechanical time or VI fuze which would make the shell suitable for airburst
against either unsheltered or poorly sheltered persomnel. A fuze of the
above-mentioned type could be assembled to the shell by means of a standard
adapter ring mounted internally as the forward end of the ogive. A dummy
fuze with a suitable nose ped could be sssembled to the shell if it was
desired to have HEP action. A base-detonating fuze would remain as an inte-
gral part of the shell. Considerable production time and cost would be saved
as the current operation for the construction and manufacture of the nose ¢l
the HEP shell requires several operations.

7. Since the number of rounds of both shell designs were limited im |
quantity, further evaluation of the shell was restricted. Had the surpliy been
adequate, it would have been advantageous to compare the velocity and range
of both shell designs with the HE, M1O7 in firing with the standard MiAl,

Zone T Charge. However, it was calculated from the results of the range
firing phase that the T152E5 and E6 shell if used with the MLAL charge would
give the following increase in velocity and range:

PROJECTILE -
“WEIGHT EXPECTED MUZZLE EXPECTED PRESSURE EXPECTED RANGE
TYPE  (1bs) VELOCITY (fps) psi/100 (yards)
T152E5 T1.0 2151 241 1k,052
T152E6 T78.0 2051 251 13,705

{{
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8. Copies of the panel fragmentation report with the firing record will
be distributed at a later date.

IV__CONCLUSIONS

It is concluded that:

The Shell, HEP, 155mm, T152E5 is superior to Shell, HEP, 155mm, T152E6
in accuracy and armor-defeating qualities.

V RECOMMENDATIONS

It is recommended that:

A. Shell, HEP, 155mm, T152E5 be considered superior to Shell, HEP, 155mm,
T152E6 for the defeat of armor.

B. Consideration be given to redesign of the shell incorporating a point-
detonating, mechanical time or VT fuze in combination with a base-detonating
fuze for air burst ageinst personnel, in addition to its armor-defeating
qualitiles.

c. Additionsl studies be made with the T152E5 Shell for possible employment
in the 155mm, ML, Gun, with respect to maximum range determination, defeat of
armor and bunkers, and accuracy up to 2000 yards.

D. An evaluation of the standard M4ALl Charge be made in conjunction with the
T152E5 Shell in an attempt to eliminate requirements for a special charge.

SUBMITTED:

f%gﬂm«

H. ALLEN
Proof Director

REVIEWED:
H. B. ANDERSON H. A. BECHTOL
Chief, Artillery Chief, Artillery Division
Ammunition Branch
APPROVED:
- 7
H. A. NOBLE h
Assistant to the Deputy Director

for Engilneering Testing
Development and Proof Services
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ORDNANCE CORPS
PICATINNY ARSENAL APPENDIX A

DOVER NEW JERSEYMr. T.Clifford/bjb/L269

Fep 1 157 -1 AM

IN REPLY

ORDBB-TES =z (T afect s b) S8 #2E

SUBJECT: Test Program Request Nr. TE-20, Accuracy and Armor
Defeating Evaluation of Shell, HEP, 155mm, T152ES
and T152E6 (U) =

o ik

/
&

TO: Commanding General
Aberdeen Proving Ground
Aberdeen, Maryland
ATTENTION: ORDBG-DP-TA (Mr. H. B. Anderson)

1. Inclosed is Test Program Request Nr. TE-20, D/A
Priority 1B, for testing of 135 subject shell. These shell
with bagged propelling charges, the description of which 1s
furnished in the inclosed Test Program Request, are scheduled
for shipment to your Proving Ground during the week of 28
January 1957. Ammunition Data Cards Nrs. 83332, 83333, 83334,
and 83335, 1n triplicate, covering the subject shell and Draw-
ing P-87758, dated 12 September 1955, in duplicate, covering
the Fuze, BD, T-, Adjustable, used in the Composition A-3
loaded shell, are inclosed for your information and file.

2 A7t (3

2. PFunding Data:

Funds are avallable under Sub-Project Order Number
70405550-01-10201-01, and Job Order Number 3039-99-901.

3. Coordination:

a. 0CO - CRDTA
b. .APG - Artillery Ammunition Branch, ORDBC-DP-TA
c. Plcatinny Arsenal - Engineer primarily responsi-

ble for the test ia Mr. T. Clifford, phone: Picatinny Arsenal,
Extension 2269.

A-1 /585

ﬁfl
~REGRADED UNCLASSITILO WHEN SLPARATED FROM INCLOS IR c L{' x{ o

CONFIDENTIAL




CONFIDENTIAL

ORDBB-TES

SUBJECT: Test Program Request Nr. TE-20, Accuracy and Armor
Defeating Evaluation of Shell, HEP, 156mm, T152ES5
and T152E6 (U)

4. Notificatior for Test Attendance:

Mr. T. Clifford will attend the test, and requests
notice three days prior to the firing.

FOR THE COMMANDER:

-

ﬁ:‘)ﬂ . T
bé Incls ‘ ‘ R yeaa,
Lo TPR Nr. TE-20 (CWi/cfe~ 2¥4-FF Aol
(81x coples)d/y for (e +/d 144 -Loiipy yyype
(#-5Ammo Data Cards lrs.
83332, 83333, 83334,
83335 (in Trip)
6. Dwg. P-87758 (in Dupe)

)

cc
OCO-ORDTA w/Tncls 1-6
Chamberlain Corporation w/Tncl 1
100 Mildred Street

Waterloo, Iowa

APG-Comptrollers Office

A-2
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Mr. T. Clifford/bjb/2269
Test Program Request Nr. TE-20(C)
(Job Order Nr. 3039-99-901)
Picatinny Arsenal, Dover, N. J.
29 January 1957

l. Material for Test:

Vi

‘9ﬁ&/745’(5 zxjﬂi.?l 1 PG

a. 34 each Shell, HEP-T, Inert-ILoaded, 155mm, T152ES,
with Fuze, BD, MI91Al, Inert-l.oaded with Live Tracer, Lot PA-E-
23878.

b. 11 each Shell, HEP-T, Inert-Loaded, 155mm, T152E6,
with Fuze, BD, M91Al, Inert-Loaded with Live Tracer, Lot PA-E-
23879.

¢c. 48 each Shell, HEP, Comp A-3 Loaded, 155mm, T152ES5,
with Fuze, BD, T-, Adjustable, Lot PA-E-23880.

d. 42 each Shell, HEP, Comp A-3 Loaded, 155mm, T152E6,
with Fuze, BD, T-, Adjustable, Lot PA-E-23881.

e. 82 each Charge, Propelling, T-, for 155mm Howi tzer,
Projectile, HEP, T152E5, Lot PA-E-24685.

f. 53 each Charge, Propelling, T-, for 155mm Howl tzer,
Projectile, HEP, T152E6, Lot PA-E-24684.

2. Project Authority:

a. Ordnance Project Number TA1-5002H.
b. Department of the Army Number 5A04-01-001.

¢. Punds avallable under Sub-Project Order Number
70405530-01-10201-01, and Job Order Number indicated above.

d. D/a Priority 1B.

3. O0bject of Development or Experiment:

To compare’ the accuracy and armor defeating capabllities
of 155mm, T152E5 HEP Shell (Thin Wall), with T152E6 HEP Shell
(Heavy Wall), and to ascertaln optimum fuze functioning time for
both shell by use of the Fuze, BD, T-, AdJjustable.

A-3
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Test Program Request Nr. TE-20 (C) (Cont)
4. History Sketch:

On 2 June 1954, the following 155mm, T152E4 HEP Shell
were fired from the 155mm Howltzar, Ml, at Aberdeen Proving
Ground in accordance with TPR-3672:

a. Three shell for recovery at an average chamber pres-
sure of 34,600 PSTI and an average muzzle velocity of 2300 fps,
range 9500 yards. Recovered shell indicated good band engraving
and no distortion.

b. Four shell against 7" thick armor plate of 64 ft.lbs.
Charpy impact value at -40°F, resulting in hinged spalls.

On 8 June 1954, the following five 155mm, T152F4 HEP Shell
were fired against 7" thick armor plate with a Charpy impact valuse
of 45 to 48 ft.lbs. at -40°F from the 155mm, T80 Gun at Aberdeen
Proving Ground, in accordance with TPR-3672:

Nr. 1 - Hit and destroyed veloclty coil.

Nr. - Velocity 1148 fps, plate at 0° - Spalled.

2
Nr. 3 - Velocity 1489 fps, plate at 09 - Spalled.
4

Nr. - Velocity 1496 fps, plate at 60° - Spalled.

Nr. 5 - Veloclty 1231 fps, plate at 60° - 3palled.

The limlited results of the above tests appeared to indl-
cate the necessity of controlled mechanical properties in target
plates 1f valilid test results are to be expected, and that addi-
tional explosive confinement, by means of heavier shell walls,
would increase the terminal effectiveness, as had been the case in
"previous experiments with other callber shell.

The T152E5 Shell submitted for test under this TPR are
similar to the T152F4, with the exceptlon that the flanged base
plug and flat copper gasket of the -E4 have been changed to a
base plug with a caulking groove and a copper and lead caulked
gas check. Weight of empty metal parts for the T152ES is 38.1
to 38.6 1lbs.; welght of charge i1s 25.7 to 26.1 1lbs.; as fired
welight 1s 69.78 to 70.44 lbs.,

The T152E6 18 simllar to the -E5 Model, with the excep-
tion of a heavier side wall and ogive. Weight of empty metal

A-b
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Test Program Request Nr. TE-20 (C) (Cont)

parts for the T152F6 1s 47.3 to 48.6 1lbs.; weight of charge is
23.6 to 24.4 1bs.; as fired weight is 77 to 78.3 1lbs.

5. Description in Detail of Improvements Made Since Last
Proving Ground Test:

Both the -E5 and -E6 Model shell have a new base plug
and a caulked copper and lead gas check, described under the
Hlstory Sketch. This type of base closure has a greater degree
of safety than the flat gasket type, since it will effectively
malntain its seal against higher chamber pressures.

Both the ~ES5 and -E6 Shell, Lots PA-E~-23880 and -23881
are assembled with Fuze, BD, T-, Adjustable, Drawing P-87758,
dated 12 September 1955. PFunctloning time of these fuzes may be
ad justed ih the fleld by setting the length of firing pin travel
from .030" to .210", in accordance with instructions contained
in Drawing P-87758, Notes D and E.

Propellant charges have been established for both -E5
and -E6 Model shell at thlis Arsensl. These charges will produce
1850 fps muzzle velocity at an approximate chamber pressure of
30,000 PSI and will be supplied, ready for use, with the shell.

6. Local Tests:

Propellant charge establishment with uniform veloclty
series firings for both T152ES5 and T152E6 Shell has been con-
ducted at this Arsenal during December 1956, using the 155mm
Howl tzer, Ml.

7. Object of Test:

To determine and compare the accuracy, armor defeating
capabilities and optimum fuze functioning time for 155mm T1S52ES
and -E6 HEP Shell.

8. Precautions in Handling and Testing:

The usual precautions in handling and testing of HE
loaded experimental 155mm HEP Shell assembled with experimental
fuzes should be followed. The Fuze, BD, T-, Adjustable, con-
tains all the safety features of the standard Fuze, BD, M91Al;
however, there is a very remote possibility of gas leakage
through the adjusting screw threads at the rear of the fuze and

A<5
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since this fuze has not previously been used with ammunition

fired from a weaspon, appropriate safety precautions should be
taken.

9. Recommended Test Program:

Fire all shell from the 155mm Howi tzer, M1, using the
propelling charges suppllied. Resultant muzzle velocity of 1850
fps 1s similar to that of the M107 HE Shell fired with Zone 7
Charge.

a. Fire three groups of ten esch Shell, T152ES5, Inert-
Loaded, Lot PA-E-23878 (total 30) against an accuracy target
approximately 16 feet square at 1000-yard range. Record muzzle
velocity, chamber pressure, time of flight, and accuracy. Photo-
graph target after each group of ten rounds. The four remaining
inert T152E5 Shell of Lot PA-E-23878 may be used as warmers and
spotting rounds.

b. Fire one group of ten Shell, T152E6, Tnert-Loaded,
Lot PA-E-23879, agalnst an accuracy targst approximately 16 feet
square at 1000-yard range. Record muzzl e velocity, chamber pres-
sure, time of flight and accuracy. Photograph target. The one
remaining inert T152E6 Shell of Lot PA- E-23879 may be used as a
warmer and spotting round. A

c. Fire 30 Shell, T152ES, Comp A 6 Loaded, Lot PA-E-
23880, and 30 Shell, T152E6, Comp A-3 Loaded, Lot PA-E-23881,
against armor plate of specified thickness and obliquity, having
a Charpy impact value of 35 to 50 ft.lbs., at -40°F at an approxi-
mate range of 100 yards.

Shell, HFEP, T152E5, Lot PA-E-23880

Nr. Shell Plate Thickness Obliquity
5] 8" 00
5 " 0°
5 6" 0°
5 g 60°
5 ™ 6Q°
5 6n 60°
CONﬁDENﬂAL
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Shell, HEP, T152E6, Lot PA-E-23881

Nr. Shell Plate Thickness Cbliquity
5 g 0°
5 VA 0°
5 6" 0°
5 an 60°
5 e 60°
5 6" 60°

When plate of a specified thickness and obliquity 1s
defeated by a series of five shell, five additional confirming
shell will be fired against the same plate, and firings against
thinner plates at the same obliquity cancelled. Record the fol-
lowing data for each shell:

(1) Muzzle veloclty

(2) Striking veloclty

(3) PFacial lmpression dimensions

(4) Spall size, weight and veloclty

{(5) Recover and photograph spalls

(6) Photograph front and back of target plate

(7) Photograph one each T152E5 and -E6 Shell with
propelling charge prior to firing.

Setting of fuze functionlng time for Comp A-3 Loaded
shell will be demons trated by Picatinny Arsenal representative
who will furnish thread sealing cement specified on Drawing P-
87758. Prints of this drawing, in duplicate, will be supplied
the Proving Ground. )

Shell musat be conditioned at a minimum temperature
of 70°F prior and during application of thread sealing compound.

A~
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The following tools will be required for fuze set-
ting:

(1) Micrometer Depth Gage
(2) Heavy screw driver
(3) 1-1/8" open-end or adjustable wrench

(4) Strap wrench or vise sultable to hold 155mm
Shell body.

d. Fire ten Shell, T152E5, Comp A-3 l.oaded, Lot PA-E-
23880, and ten Shell, T152E6, Comp A-3 Loaded, Lot PA-E-23881,
apainst the thickest plate defeated at 609 obliqulty under phase
¢, at a range of 1000 yards and 60° obliquity.

Record muzzle veloclty, faclal impression dimenslons
and spall size for each shell. Calculate striking velocity for
each shell. Recover and photograph spalls and back and front of
target plate. 8Still photographs of shell striking target wlll
be required, with camera st or near weapon position.

e. Composition A-3 Loaded shell of Lots PA-E-23880 and
~-23881 remaining after completion of phases ¢ and d should be
fired against an armored vehicle hull at an approximate raunge of
100 yards. A report of damage with photographs will be requlred.
Still photographs of shell striking target will also “e required,
with camera at or near weapon positlon.

10. References:

a. Letter, O0CO to PA, ORDBB 471.14/975-139, 16 Sep 50.
b. ., OCM-34159, 10 April 1952.

¢. Test Program Request Nr. 3672, dated 13 April 1953.

A-8
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11. Report Distribution:

a. Test Report security classification - Confidential.

b. 1 Copy - OCO-- ORDTA
1 Copy - APG - ORDBG-DP-TA
1l Copy - Chamberlain Corporation
5 Coples - Picatinny Arsenal:

1 Copy - ATTN: Inspectlion Division
1 Copy - ATTN: ORDBB-TES

1 Copy - ATTN: ORDBB~TES
1 Copy - ATTN: Propellant & Explosive Lab
1l Copy - ATTN: Fuze Development Lab

D. R. BEEMAN
Acting Director
Samuel Feltman Ammunition Labs

\I LN
Il L. »

,/:1 E. RAINIER

"~ Assistant-

L3 PO S V.
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N ipyiad 2’ ongbiy DV /0¢
s e vt oo | EXPERIMENTAL AMMONITION BATA CARD "™ ool
T.P. R. NO. KIND AMM, LOT NO.

oo 1  Shell, HEP-T. Inert Loaded, 1554, T152E5.Wiith Fuze, HD, PA-E-23878
b’ U91A1 Inert Loaded With Live Tracer ‘ NPy | QUANTITY N LOT

- 48

DRG. NO. ORG. DATE OR REV, ALLOT. ADVICE PROJEZT NO. RAD OR EPO NO. QUANTITY IN SHIPMENT
None TAL-50024

P.A X, O, PROP. CHARGE EXPECTED M.V. EXPECTED FRESSURE ASSEMBLED BY DATE OF ASSEMBLY
629~176 PA September, 1956

REMARKS: Packed: 1 Shell/wood box -saddle pack.
#Filler Inert: 65% Borax, 30% K80, , 5% Graphite.

S¥ die 1bs. Win., & &.G. 1lbs. max,
Shell ring gaged 100%. Empty weight of Shellc Lbs. .y o .
Weight of loaded and drilled shell wy:v. lbs min., oJ™ Z--'—-).jlba Max., "As Fired" weight
of Shell 7#-/© min., 20:Y0 max,

COMPONENT MPTS Assy |Fuze M9LlAl #Filler
KIND 155 B, Inert Inert
T152E5 With Live Tracer

DRG. NO. J7577=b) | 73-2-239 HEGRADING DATA |CANNOT BE PRCLETERMINED
DRG. DATE OR REV. 8-28--51 1-30-53
MFG'D BY Chamberlain PA PA
DATE 1955 1956 1956
LOoT No. YCC-1153 |PA-E-23981 None %‘J

PREPARED BY F. Puccio CERTIFIED TO BY: ____\L_Kmxz_ﬂ_b ., INSPECTOR

Ars_Opers PICATINNY ARSENAL g\ _Inspection
DIVISION DOVER. NEW JERSEY a DIVISION

— byl '«\/IJJ 2 4
e ms ooty EXPERIMENTAL AMMUNITION DATAGARE ™ 1o, 5355

.P.R. NO. KIND AMM. LOT NO.

Shell, HEP-T, Inert Loaded, 1554, T152B6 With Fuze, ED, PA-E~23879
JEECHO. M91A1 Inert Loaded With Live Tracer U UL IACC Y

20
DRG. NO, DORG. DATE OR REV, ALLOT. ADVICE PROJECT NO. . RAD OR EPO NO. QUANTITY N SHIPMENT
TA1~-5002H

P.A.X. 0. PROP. CHARGE EXPECTED M. V. EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY
629-176 PA September, 1956
REMARKS: Packed: 1 Shell/wood box - saddle pack,

#Filler Inert: 65% Borax, 0% K»50,, 5% Graphite. Shell ring gaged 100%. Empty wt of shell
&/ De1bs min, 7447 1bs max. Wt of loaded and drilled shell zA i 1bs min, 2. #&1bs max,
"As fired" wt of shell #w:2 ¢ lbs min, 2773 G1bs max,

COMPONENT MPTS Assy Fuze BD *Filler
KIND 1550 _|_M91A] Inent Inert
T152E6 With Live [Tracer
DRG. NO. J17577-599 13-2-239
DRG. DATE OR REV. |§—]-55 1-30-53
MFG'D BY Chamberlain] PA PA
DATE 1955 1956 1956
Lot Wo. YCC-1207 PA-E-23941 none AR )
-/,
PREPARED BY F, Puccio CERTIFIED To BY: ___We KiShPa“; , ;.INSPECTOR
Ars Opers picaTinny arsenat 980 . Inspectdon
OIVISION DOVER, NEW JERSEY DIVISION
A-10
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e e e 1y 'Mdvjn, Q¥ Ne 35T
Olbll-;‘; 0.:-10-;- ;;‘o wog%gglJEXPtRmENTAL AMMUNITIOﬁ“bATA CA D NO. 83334
Y.P.R. NO. KIND AMM. LOT NO.
Shell, HEP, Comp A-3 loaded, 155 TL52ES5 with Fuze ED, T— PA-E~23880
SPEC, NO. Adjustable =% L QUANTITY IN LOT
SRR LA ), 48
DRG. NO. DRG. DATE OR REV. ALLOT. ADVICE PROJECT NO. RAD OR EPO NO. QUANTITY iN SHIPMENT
Nona TA1-5002H
P.A.X.O. PROP. CHARGE EXPECTED M. V. EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY !
629-176 PA September 1956
REMARKS: Packed: 1 Shell/wood box, saddle pack. '

Empty wt of shell ¢ T:/71bs min,< J:0y 1bs max. Wt of charge x3<77% lbs min, X@-// 1bs max,
Avg specific gravity of charge ¢:0y loaded wt., "As Fired" &g,/ vlbs min 4N.¢ . 1lbs max.
Shell press loaded using _\ ~ s tons (8000 PSI). Shell x-rayed and ring gaged :IBO%,
Adjustable fuze set so perc plg travel is .210 (Firing pin to Detonator).

COMPONERT WFTS Assy | Fuze B0 |Filler [
KIND _ 1550 T152E% T- Comp. A-3 :l:aﬂm‘g
Adjustable| Spee A4GRADING DATA EAN 2
DRG. NC. N7577=b41 P-87758 | JAN=C-4L0
ORG. DATE OR REV.  |8-28-5), 9-12-55 1--47
MFGD, &Y Chamberlain | PA Wabash Ord
DATE 985 1956 1954
Lot Ao, yee-1153 | PA~E-23909] WAB-13-411 -
PREPARED BY F. Puccio CERTIFIED TO BY; ,V,“'Ki_ paugh / /  inspecTOR
R PICATINNY ARSENAL 54\ Inspection”
DIVISION DOVER, NEW JERSEY DIVISION
d{-w/s‘ ’ B'—) 6/7//#6 W
Seinncr reteliiie, WB%B“JJEXPERIMENTAL AMMUNITION DATA CAR No. 83335
T.F.R. NO. KIND AWM. LOT NO.
e - . 1 W ED PA-E-23881
SPEC. NO. Shell, HEP, Comp. A-3, Loaded, 1551, T152E6 SSUiNeAD, QUANTITY IN LOT
T-Adjustable . ) 42
DRG. HC. DRG. DATE OR REV. | ALLOT. ADVICE PROJECT NO. RAD OR EPO NO. | GUANTITY IN SWIPWENT
None TA1-5002H
P.A.X.O. PROP. CHARGE EXPECTED W.V. EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY
629-176 ) PA September, 1956

REMARKS: Packed: 1 Shell/wood bax. Saddle pack,

Empty wt of shell ¢ 1P1bs min, ¥P\"71bs max. Wt of chargesdd: @3 1bs min2¢-J7 1bs max.
kvg specific gravity of charge £.¢ s _.30vm loaded wt "As fired" .o 21bs min, 74, i?1bs
max. Shell press loaded using _ . ¢ _ tons (8000 psi). Shell x-rayed and ring geged 100%.
Adjustable fuze set so Perc Plg Travel is .210 (Firing Pin to Detonator).

COMPONENT MPTS_Assy Fuze ED Filler
KIND 155MM T152E6 T- Comp A-3
Adjustable Spec
DRG. NO. J7577=599 P-87758 iM;g:zf;O
DRG. DATE OR REV. | f=1-58 ° 9-12-55 - REGRADHY
MFG'D BY Chamberlainm PA Wabash Ord DRI TARNOT |oE PREDEYERMINED. .
DATE 1955 1956 1954
LoT NO. YCC~-1307 PA-E-23909 WiB-13-i1] ) g 4
P
PREPARED BY F_Puccio CERTIFIED TO BY: W, Ki . INSPECTOR
Ars Opers picaTiNny Arsenal g)IY 7 1 r2Insppction
DIVISION DOVER, NEW JERSEY 4

A-11
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ORDNANCE CORPS
PICATINNY ARSENAL ACPLALT A
DOVER NEW JERSEY Mnr, T. Clifford/bjb/2269

IN REPLY [
REFER TO: M
SAMUEL FELTMAN ARKUNITION LABSRATORIES

ofitksTES
SUBJECT: TPR TE-20, Shell, 155 mm, HEF,. TLH2ES>and -E6

TO: Cormanding General RN
Aberdeen Proving Ground
Aberdeen, Maryland
ATTENTION: ORDBG-DP-TA (Mr. H. Anderson) .

The followlng data, pertaining to the subject TPR, are
inclosed for your information and files:

a. Lists of shell weights for Ammunition Lot
Numbers PA-E~23878, 23879, 23880 and 23881 (7 sheets).
NOTE: Column marked "Complete Weight™ is that of shell
ag fired.

b. Ammunition Data Cards Numbers 84429 and
84450, in triplicate, pertaining to propelling charges for
the subject TPR.

FOR THZ. COMMANDER:

J.E. RPAINIER
Assislant

6 Incls
1-4 List of shell welights
for Lots PA-E-23878,
23879, 23880, 24881
5-6 Ammunition Data Cards
Numbers 84429, 84430
(in trip)

“A-l2



Sept 1956

X0-629-176
Lot PA-E-23878 SHEET 1 of 2
Shell, HEP-T, inert-loeded, 155mm,
T152E5 with Fuze, BD, MI1Al, inert-loaded
SHELL EMPTY WI' AFTER COMPLET
NO WT DRILLING WT
1 38.50 1bs 64,88 1vs 70.53 1bs
2 38.52 64.85 70.52
3 38.35 64.53 70,20
L 38.34 64,35 70.10
5 38.59 64 .90 70.59
6 38.46 65.12 T70.80
7 38.47 64.90 70.60
8 38.38 64,91 70.57
9 38.41 64 .84 T0.60
10 38.60 64%.97 T0.67
11 38.52 65.16 70.80
i2 38.63 65.03 70.73
13 38.49 64.85 70.56
14 38.58 65.22 70.90
15 38.62 65.09 70.81
16 38.38 6l.62 70.30
17 38'58 62&-6)“ 70033
18 38.55 65,01 70.72
19 38.42 64.90 70.52
20 38.56 65.16 70.80
21 38.44 64.90 T70.62
22 38.32 6h.94 T0.T70
23 38.32 64.79 70.45
2k 38.55 64.96 70.72
25 38.33 6L.75 70.65
26 38.k4 65.04 70.40
27 38.58 65.10 0. T7
28 38.43 64.96 70.45
29 38.57 65.15 70.85
30 38.54 65.03 70.82
31 38.52 65.02 70,67
32 38.61 65.07 70.75
34 38.60 64.87 70.5
35 38.43 64. 70 7054
36 38.44 64.90 70.63
37 38.37 64,80 70.58
38 38.52 64.98 T0.71
39 38.45 64,88 70.58
Lo 38.47 64,76 T0.47
L3 38.45 65.07 70,70
L2 38.43 64,81 T0.49
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J.ot PA-E-23878

SHEET 2 of 2
SHELL EMPTY WI AFTER COMPLETE
NO WT DRILLING WT
43 38.50 65.02 70.69
L 38.45 64.79 70.5k
Ls 38.48 64,80 70.55
L6 38.60 64.89 70,60
L 38.60 64.93 70.59
48 38.46 64.97 70.90
L9 38.45 64,90 70,52
X0-629-176
Shell HEP inert-loaded 155mm, TL52E6
with Fuze BD, MJ31Al inert-loaded with live Tracer
Lot PA-E-23879
SHELI, EMPTY LOADED COMPLETE
NO WT WT WT
1 47.56 72.02 T7.70
35 47.82 T2.11 T7.87
55 47,02 7..35 T7.07
19 47.83 T2.24 T1.97
k6 h7.10 TL.46 ThAT
2 48,45 72.86 78.55
L3 L7.94 T2.24 77.85
60 47,05 T..33 77.10
5 48.23 72.53 78.32
7 48,32 T72.80 78.56
57 L7.48 .7 77.38
3k 48,01 T2.42 78.22
30 48,12 72.50 78.33
L 48,24 T2.43 78.18
62 48,08 T2.45 78.08
4o 48,28 T72.54 78.31
52 46.79 .02 76.77
8 48.40 72.72 T8.49
49 48.11 72.42 78.21
61 47,29 TL.66 77450
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Sept 1956

X0~629-176
Lot PA-E-23880 SHEET 1 of 2
Shell, HEP, Comp A3 loeded, 155mm, T152E5
with Fuze BD, T - Adjustable
EMPTY SHELL WT AFTER
SHELL EMPTY WITH WATER WT AFTER  DRILLING WI OF COMPLETE
NO WT __WT DRILLING WITH WATER CHARGE WT DENS
1 38.57 6lt.35 25,78 70.28
2 38.25 55.28 64,07 65.14 25.82 69.99 1.627
3 38.64 55,68 64,45 65,68 25,81 T70.37 1.632
y 38.53 6k,55 26.02 T0.25
) 38.53 64 4o 25.87 70.35
6 38.59 64%.37 25,78 70,25
7 38.54 64,61 26.07 70.32
8 38.k6 6.7 26.01 70.15
9 38.55 6443 25.86 70.29
10 38.10 55.21 63.93 64,99 25.83 69.78 1.609
11 38.36 55.41 64.37 65.46 26.01 70.03 1.629
12 38.46 55.46 64, o 65,60 26.03 70.16 1.638
13 38.4 64.19 25.78 70.21
14 38.37 64.19 25.82 70,20
15 38.35 64,35 26.00 70,08
16 38.59 6k, 48 25.89 70.4%
17 - 38.50 64,48 25,98 T70.13
18 38.43 64,30 25.87 70.18
19 38.41 6k .3k 25,93 70,16
20 38.50 64,39 25.89 70.28
21 38.49 64,32 25.83 70.14
22 38.46 64,32 25.86 70.22
23 38.23 55,33 64,00 65.05 26.77 69.86 1.605
24 38.51 55.60 64.59 65.69 26.08 70.26 1.631
25 38.40 55.47 64,40 65.50 26,00 70.15 1.629
26 38.54 _ eh,65 26,11 70.29
27 38.45 64,15 25,70 70.06
28 38.26 64,14 25,88 70.03
29 38.49 .21 25.72 70.07
30 38,k 6k.20 25.71 70.00
3 38.56 64,36 25,80 70,28
32 38.51 .27 25.76 70.15
33 38.55 64,26 25.71 70.12
34 38.31 64,05 25,74 T0.00
35 38.k42 64.21 25,79 70.32
36 38.55 64,27 25.72 70.19
37 38.62 55.65 64,40 65.46 25,78 70.12 1.€61%
38 38.51 6h,24 25.73 70,17
39 38.48 64,20 25.72 70.10
Lo 38.53 64,36 25,83 70.26
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Lot PA-E-23880

SHEET 2 of 2

EMPTY SHFLL WD AFTER
SHELL EMPTY WITH WATER  WT AFTER DRILLING W OF COMPLETE
NO WT WT DRILLING  WITH WATER CHARGE WI  DENS
L4y 38.h1 64.27 25.86 T0.16
Lo 38.4k9 64.23 25. 7 70.06
L3 38.56 64.27 25.73 T0.22
Ly 38.59 55.57 6. 60 65.73 26.0L T70.32 1.641
L5 38.5 64.31 25.75 70.20
L6 38.46 6h.26 25.80 70.12
L7 38.h42 64,12 25,70 70.04
48 38.30 6k4.05 25,75 T70.00
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Sept 1956

X0-629-176

Lot PA-E-23881 SHEET 1 of 1
Shell, HEP, Comp A3 loaded, 155nm,
T152E6 with Fuze, BD, T -~ Adjustable
WD AFTER

SHELL EMPTY EMPTY SHELL WT AFTER DRILLING WT OF COMPLETE

NO WT WITH WATER DRILLING WITH WATER CHARGE WT DENS

3 47.97 TL.69 23.72 77.55

6 48.25 72.15 23.90 T7.84

9 48,57 6l 42 72.53 73.40 23.96 78.23 1.600
10 L7.97 .8 23.84 T1.TL
11 48,48 64,15 72.15 73.13 23.75 78.12 1.607
12 L8, .22 72.01 23.79 77.92
13 L7.93 TL.56 23,63 T7.62
1k 47.93 TL.86 23.93 77.62
15 L7.72 .82 24,10 T7.69
16 48.30 72.25 23.95 17.97
i 48,2k 72.13 23.89 T7.79
18 48.13 72.19 24,06 T7.92
20 48,09 TL.92 23.83 77« TL
21 48,30 T2.08 23.78 77.91
22 47.28 63.12 TL.67 T2.76 2k, 39 77.06 1.65
23 48.25 72.20 23.95 T7.93
24 48.07 7..88 23.8 T7.82
25 48,14 .85 23.71 T7.82
26 48.29 72.05 23.76 78.00
27 48,25 TL.90 23.65 T7.89
28 k7.80 .80 24,00 T7.54
29 48.18 72.15 23.97 77.95

31 L8.24 .97 23.73 77.87

32 48,09 72,02 23.93 T 78

33 48,37 64,12 72.15 73.19 23.78 78.28 1.61
36 48.12 72,09 23.97 77.91

37 48,00 TL.65 23.65 T7.73

38 48,06 71.88 23.82 T77.55

39 48,12 72.05 23.93 77.75
43 18,31 T2.23 23.92 77.96
T 47.97 .68 23.7L T77.68
L 48,23 72.20 23.97 77.97
45 48,12 72.18 24,06 T7.84%
L7 47,83 TL.70 23.87 T7.48
48 h7.9% L. T2 23.78 77.63
50 47.29 63.09 T1.63 T2.72 24,34 T7.02 1.65
51 48.07 7..81 23.7h TT.65

53 47.75 .60 23.85 7729

5h 47.98 TL.90 23.92 77.62 _
56 47.39 63.18 .23 72,31 23,54 77.02 1.62
58 h7.78 TLTh . 23.96 TT+59

59 48,25 72.15 23.90 77,84
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ARMY-P.A, DOVER, N.4,

Sayparn EXPERIMENTAL AMMUNITION DATA CARD

. ORDEB-43 7-28-88 500 NG. 8‘.+I§29
T.P.H. NO. KIND AMM. LOT NO.
SPEC. NO. Charge, Propelling, T- For 1550 Howitzer, Projectile ‘:ﬁ:f;rzf'ﬁsl’ Lot
HEP»T152E6 53
DRG. NO, DRG. DATE OR REV. | ALLOT. ADVICE PROJECT NO. RAD OR EPO NO. | QUANTITY IN SHIPMENT
TAY -5002H
P.A.X. 0. PROP. CHARGE IXPECTED W. V. EXPECTED PRESSURL ASSIMBLED BY DATE OF ASSEMBLY
629-176 9 1lbs 15 ozs . PA January, 1957
REMARKS: Packed: Improvised, in MIOAl Cartridge storage case. .

Igniter Pads fabricated in accordance with Dwg's 71-5-180, Rev. 3-19-45, Dwg. 71-9-181,
Rev, 10-25-51 and Dwg. 71-9-182, Rev. 3~13-45.

Charge Bag, dimensions:

47 diameter, 15" long.

Charge weight each 9 1bs. 15 ozs,

COMPONENT Cloth Siik | Cloth Silk|Propellent | Biack
KIND Otz Bag Ctg. Bag Ml Powder
Class "E® Class "Cn Gr. Al
DRG. NO.
DRG. DATE OR REV,
MFG'D BY Susquehanna | Unk Indiana King Pwd Depot
DATE fink Unk 1943 12-8-53
LoT No. SMI-15 Unk IND-6667 KPD-1-61
PREPARED BY L. Koza CerRTIFIED TO BY: ___F* Hollo%ay - InspecTOR
___ _AraQOpers PICATINNY ARSENAL qé‘\ Inspecéion
DIVISION DOVER, NEW JERSEY DIVISION
ecrs sene + Baymaon  EXPERIMENTAL AMMUNITION DATA CARD o a3
T.P.R. "NO. KiND AMM LOT NO.
== Charge, Propelling T- For 155MM Howitzer, Frojectile, HEP, PA-E-24,685
SPEC NO. Tl5235 QUANTITY IN LOT
: 82
DRG. NO. DRG. DATE OR REV. | ALLOT. ADVICE PROJECT NO. RAD OR EPO NO. | QUANTITY IN SHIPMENT
~ TA1-5002K
P.A.X.0O. PROP. CHARGE EXPECTEC M. V. EXPECTED PRI 'SURE ASSEMBLED BY DATE OF ASSEMBLY
629-176 9 lbs 5 ozss’ PA January, 1957
REMARKS: Packed: Immrovised, in MIOAL Certridge siwage case.

Igniter pads fabricated in accordance with Dwg's 71-9-180, Rev. 3-19-45, Dwg. 71-9-181,
Rev, 10-25-51 and Dwg., 71-9-182, Rev. 3-19-45.

Charge Bag dimensions:

54" diameter, 14" long. Charge weight each 9 1lbs. 5 ozs,

COMPONENT Cloth Silk | Cloth Silid Fropellent]| Hlack
KIND Ctg Bag Ctg Beg Lol Powder
Class "E Class "C® Gr. A-1
DRG. NO.
DRG, DATE OR REV.
MFGD BY Susquenanna | Unk DuPont King Pwd Depot
DATE tink Unk 1941 12-8-53
Lot No. SMI-~15 Unk CPX-4394 | KPD-I-61
PREPARED BY L. Koza CERTIFIED TO BY; __E, HODMPECTOR

Ars Opers

DIVISION

PICATINNY ARSENAL "4“

OOVER, NEW JERSEY

A-18
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l | BEGURITY CLABSIFICATION

JUINT MESSAGEFORM UNeLAS S Tad

SPACE BELOW RESERVED FOR COMMUNICATION CENTER

PRECEDENCE TYPE M8G (Chack) ACCOUNTING ORtG. ON NEFERS YO CLABSIFICATION
sYMBROL OR REFEREN
ACTION ’[AIL 2OOK | MULTI |[sINOLE =
iNFo X

FROM:

CO PICATINNY ARVSHWAL DOVSR 1MJ

Ul COM' LMDIS G Gl AL
ABWROEEN PROVING GRUUED
MARYLAND
ATTN: GUDBG-DPS-aA (M. ALLZE)
INPO:  CHAMBIRLAIN CO2P,., 100 MILDRBED ST., JATHILOU,L6/A
APTENTION: i, T. HolrAd (MAIL)
1. IT IS REQUESTED THAL 1T.37 Pluikl (ZUs3T Nu,
TE-20 BE AITGNDED 45 FOLLOWS:

Mo COMDUCT CULPAR VIl TS PANGSL f VG AHTATTON

:3

T3 OF D0 BACH T15285 AMD T152E6, 155 Ml SHLELL ITH

1

;
THO  F107 STADARD Hi SUELL.

B. THE REMAINING T152 SUELL (TWELVE -B5 AMD
WIGHT -E6) SHOULD BE FIRED FROM TIE ML HCWITZER FOR
CUIMPARATIVE IAXIMUM TANGE AND DISPERSION JITH 'TEN M1O7
STANDARD HE 3IULL.

B Cé)l\‘iPLETE PIOTOGIAPHIC COVERAGE, L CLULWING
SOUND OF PIRING AND 3NELL DETONATICK, Is REGUIRED, ALsC,

SPECIAL INSTRUCTIONS

/

7/

L7 /}4 f

GOFPILETRE GTSMIGAL ANALYSIS AMD MaCHANICAL PROPURTIES OF | ™™ i1st7-4PM
KT1¢ TIGER TAWK FACE PLATE. - e
SYMBOL
ORNBB-1ES A-19

W[ Jveep namz AND TITLE (Signaturs f requived)
#| Jr. T. Clifford/sjm
) = 1 s




BECURITY CLASBIFICATION
UMCLASST A0
SPACEB BELOW RESERVED FOR COMMUNICATION CENTER

JOINT ME>SAGEFORM

PRECEDENCE TYPE M8G {(Chack) ACCOUNTING ORIS. OR REFERS TO CLASSIFICATION
g SYMBOL OR REFERENCK
ACTION =517, BOOK | MULT! |SINOLE
INFO
FROM: . SPECIAL INSTRUCTIONS

O CATINGY ARDEAL DOV, FJ
10 3\7’3&?0 T IQO'f’ M% GROULD

2. MNOTIFICATION Oy TIrL Of Tust L3 ABAUESTEY 80
TIAT A REPRESENTATIVE »dY ATTEND.

3. TIE H1O07 U3 3HELL A& TO B SUPPLIZD BY YOUR
PROVING GROUND.

L. A COST ESTIMATE IS REJUIRED. CO3T OF AMANDILINT
I5 TO BE CHARGSD TO SUB-PROJECT ORDir Nu. 70405530-01-
10201-02 AND JCi3 0N IR HO. 3039-99-901.

DATE TIME

sYMBOL ) SIGNATURE }
CRDBB=-1E5 [ é") %Mi,v—o—qﬂ
W[ rvrao nAME AND TITLE (Sigwetws, ¥ reswircd) : TYPED (or mamped) NAME AND TITLE /
Y pip. T, Clifford/sim :
HE T a2 |Fhess 2 | R.H. WOOD
R [T gucuriTy CLASSIPICATION : sAgéiﬂant
UNCLASSIFIED i
n ":::".' 173 w“'.‘“"“",: ::.;::;‘l';’:. '”““ .. A-20 U, 5. GOVERNMENT PRINTING OFFIGK: 1988-0-347804




CONFIDENTIAL

DEVELOPMENT AND FROOF SERVICES APPENDIX B

ABERDEEN PROVING GROUND, MARYLAND
FIRING RECORD

OBJECT OF TEST: Accuracy and Armor Defeating DATES OF TEST: 27 Mar thru
Evaluation of Shell, HEP, 155mm, 25 Jun 1957
T152E5 and T152E6 FIRING RECORD NO.: P-62648

SHEET 1 OF 6

AUTHORITY: ORDBG-TES

DEVELOPMENT: ORDTA c) 471/46, TPR No. TE-20

PROJECT NO.: TA1-5002H Messageform ORDBG, 471/417

PRIORITY: 1B W.0. NO.: 332-236-54 eh
MATERIEL

o

O o N o Fow

For Accuracy and Plate Firing
Howitzer: 155mm, M1, No. 7.

‘Carriage: 155mm, MlAl, No. L97.
Recoil Mechanism: 155mm, M6, No. 3089.
For Range Firing

Howitzer: 155mm, ML, No. 2199.
Carriage: 155mm, MLAl, No. 497.
Recoil Mechanism: 155mm, M6, No. 3089.

AMMUNITION COMPONENTS

Shell, HEP-T, Inert-Loaded, 155mm, T152E5, w/Fuze, BD, M9lAl,
Inert-Loaded, w/Live Tracer, Lot No. PA-E-23878.

Shell, HEP-T, Inert-Loaded, 155mm, T152E6, w/Fuze, BD, M91Al,
Inert-Loaded, w/Live Tracer, Lot No. PA-E-23879.

Shell, HEP, Comp A-3-Loaded, 155mm, T152ES, w/Fuze, BD, T-
Adjustable, Lot No. PA-E-23880.

Shell, HEP, Comp A-3-Loaded, 155mm, T152E6, w/Fuze, BD, T-
Adjustable, Lot PA-E-23881.

Shell, HE, TNI-Loaded, MLO7, w/supplementary charge, w/Fuze,
PD, M51A5, Lot No. WC-31-82.

Charge, Propelling, T~, for 155mm Howitzer, Projectile, HEP,
T152E5, Lot No. PA-E-24685.

Charge, Propelling, T-, for 155mm Howitzer, Projectile, HEP,
T152E6, Lot No. PA-E-2468L.

Charge, Propelling, MiAl, for 155mm Howitzer, Projectile, HE,
MLO7, Lot No. RAD-19612-45.

Primer, Percussion, Mk2A4, 19 grains, Lot No. PA-6-47.

COIL DISTANCES

ROUNDS 26 March
1<k Muzzle to lst Coil 49,32 feet
Between Coils 75.0 feet
B-1
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ROUNDS
5-8

All rounds

5&6

T-1k4

15-17

‘K11l rounds

All rounds

All rounds

All rounds

All rounds

Type of Gage:

Crusher Cylinder:

CONFIDENTIAL

COIL DISTANCES (Contd.)

Muzzle to 1lst Coil
Between Coils

27 March
Muzzle to lst Coil
Between Colls

28 March
Muzzle to lst Coil
Between Colls
Muzzle to lst Coil
Between Coils
Muzzle to 1lst Coil
Between Colls
Muzzle to lst Coil
Between Coils

10 April
Muzzle to lst Coil
Between Coills

11 AEril
Muzzle to lst Coil
Between Coils

27 April
Muzzle to 1lst Coil
Between Coils

L May
Muzzle to lst Coil
Between Coils

25 June
Muzzle to 1st Coil
Between Coils

PRESSURE GAGE DESCRIPTION

FIRING RECORD NO. P-62648
SHEET 2 OF 6

51.0 feet
73.2k feet

53.25 feet
T72.0 feet

54.30 feet
T70.50 feet
Sh.L4l feet
T70.90 feet
54.32 feet
76.1 feet
54.76 feet
T0.20 feet

53.7 feet
60.34 feet

50.57 feet
60.8 feet

4 feet
48.96 feet

4g. 47 feet
50.04 feet

79.28 feet
29.98 feet

Medium Caliber (M3) Copper Cup

Copper metal of 1955, ennealed 1956, lot 7-C

Position in Tube: One on each side of charge.

ARMOR PLATE DATA
8-INCH PLATE 120" X 120"

PLATE KO. CHARPY @ -LOCF.
070960 L. T3
14073 62.00/81.00
7-INCH PLATE 120" X 120"
14001-2 103.77/91.%6
14063-1 57.00/34.00
B-2
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BRINELL
TOP  BOTTOM
225 248
24 241
235 232
229 229
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CONFIDENTIAL

FIRING RECORD NO. P-626L48
SHEET OF 6

ACCURACY ROUND-BY-ROUND FIRING DATA e
TUBE TEST _ PROJECTILE INSTRUMENT CHAMBER ELEVA- TARGET MEAS. OF
RD. RD. RD. GHT VELOCITY PRESS. TION (in.) FLIGHT
NO. NO. NO. TYPE (1bs.) (fps) psi/100 mils  VERT. HOR. (sec.)
10 April
hshg 34 * A ES5 70.50 Not taken 291 32
4550 11 * B E5 70.91 Not taken 294 28
4s51 kk * ¢ E5 T70.49 Fot taken 293 26
ks52 36 * D E5 70.56 Not taken 293 2h
4553 31 * E E5 70.71 Not taken 296 22
4ssh 1 % F E5 70.53 Not taken 293 18
kss5 39 * ¢ E5 70.57 Not taken 287 18
bss6 7 1 E5 70.59 1804 282 18 26 1/2 j21 1.80366
ks57 3 2 E5 T70.20 1810 281 18 j26 1/2 jok 1.79962
4558 48 3 E5 T0.66 1805 284 18  -17 1/2 431 1.80115
k559 38 4 EB5 7T0.69 1806 290 18 -27 1/2 jf21 1.80276
k560 4 5 E5 70.07 1812 285 18 415 -9 1.79531
ks61 3W 6 E5 T0.57 1803 291 18 {26 1/2 42 1.80983
k562 32 7 EB5 T0.73 1806 289 18 417 1/2 4b 1/2  1.80254
4563 8 8 E5 70.59 1808 289 18 fe3 #6 Lost
kséh 10 9 E5 T70.68 1803 286 18 /18 #7 1/2  1.80988
k565 27 10 E5 70.75 1809 290 18 437 1/2 <12 1/2 1.80170
4566 35 1 E5 T0.k5 1808 280 18 427 1/2 -6 1/2 1.80223
4567 9 2 E5 70.56 1809 288 18 45k -36 1.80150
568 26 3 E5 T0.45 1817 290 18 422 1/2 -18 1.7937h
k569 19 L E5 70.57 1817 303 18 4b1 1/2 -27 1/2 1.79220
k570 22 5 E5 T0.66 1810 294 18 435 1/2 -31/2 1.79830
4571 49 6 E5 T0.47 1812 201 18 31/2 -5 1.79729
ks72 17 7 E5 T0.34 1816 298 18 16 1/2 51 1.79370
4573 4O 8 E5 70.57 1808 286 18 443 1/2 42 1.80150
5Tk 47 9 E5 T70.56 1813 287 18 jfo1 1/h  -h7 1.79880
4575 20 10 E5 T0.55 1811 287 18 464 -35 1.79993
4576 46 1 E6 T7.16 1827 3k 18 -k9 1/2 -62 1/2 1.76341
4577 b9 2 E6 T78.15 1819 315 18 .33 1/2 -12 1.77006
k578 1 3 E6 T7.71 1824 316 18 ko 1/2 413 1.76532
4579 62 L ®m6 78.12 1826 318 18  -26 -31/2 1.76278
4580 52 5 E6 T76.80 1835 307 18 -k -6 1/2  1.75500
4581 30 6 E6 T8.24 1821 316 18 -3k -50 1/2 1.76988
4582 57 7 E6 T7.37 1830 309 18 -33 -25 1.75801
4583. 5 8 °'E6 T8.23 1821 308 18 -7 =17 1.76939
4584 60 9 E6 T7.06 1834 308 186 -28 -19 1/2 1.75622
4585 34 10 E6 78.18 1817 316 18 -39 -32 1/2 1.77089
4586 8 11 E6 T8.4k 1817 308 18 -38 -35 1.77285
11 April
k587 20 * H E5 T0.83 1811 290 18 A7 18 1/2 1.79972
4588 30 * I E5 TO.Th 1807 293 18 fz21/2 0 1.80328
4589 2k 1 E5 T0.69 1810 294 18  fe3 42 1.79820
4590 13 2 E5 T70.79 1809 294 18 411 18 1.80071
4591 46 3 E5 70.59 1807 29k 1 19 1/2 49 1/2 1.80211
k592 12 L E5 T0.48 1812 294 18 A7 #8 1.79637
k593 45 5 ES5 70.59 1805 286 18 -18 #13 1.80523

¥ Conditioning Rds. e
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FIRING RECORD NO. P-626L48
SEEET 6 OF 6

MAXTMUM RANGE AND DISPERSION ROUND-BY-ROUND DATA - TUBE NO. 2199

TIME ORDER
TUBE _PROJECTILE MUZZLE MEAS. OF OF
RD. WEIGHT CHARGE  PRESS. VELOCITY DEFLECTIONS RANGE FLIGHT DETO-
NO. TYPE (1bs.) LOT psi/100 (fps) mils yards yards (sec.) NATION
1183 Mi07  95. MiAL 312 1839 34k 16036 59.75 HO

B

1184 m07  95. MiAL 305 1836 349 15917 59.54 HO
185 M107  95. MUAL 313 1835 342 15944 59.55 HO
1186 M07 9. M4AL 326 1843 321 15909 59.56 HO
1187 M107 95. M4AL 316 1842 329 15971 59.52 HO
1188 mo7  95. M1 31k 1842 333 15810 59.37 HO
1189 M0T 95. MiAl 323 1827 31 15879 59.46 HO
1190 M107  95. MiAL 322 1842 352 15887 59.58 HO
1191 M0T  95. MiAL 318 1836 34 15931 59.55 HO
1192 M07T  95. "MUAL 310 1825 330 1590. 59.17 HO

PA-E-24685 326 1827
PA-E-24685 318 1829
PA-E-24685 314 1830
PA-E-24685 319 1826
PA-E-24685 324 1828
PA-E-2u685 322 1826
PA-E-24685 323 1828
PA-E-24685 320 1825
PA-E-24685 30k 1823
1202 T152E5 T70.5 PA-E-24685 315 1827
1203 T152E5 7T1.0 PA-E-24685 31k 1829
120k T152E5- 70.5 PA-E-24685 321 1835
1205 T15286 78.5. PA-E-2L68L 296 1834
1206 T1S2E6 78.5 PA-E-2u684 313 1824
1207 T15286 78.5 PA-E-2L684 293 1831
1208 T15286 T78.5 PA-E-24684 299 1828
1209 T152E6 T78.0 PA-E-24684 301 1829
1210 T1S52E6 7T78.0 PA-E-2468L 302 1834
1211 T152E6 7T78.0 PA-E-2u684 304 1835 51% 11839 53.20 HO
1212 T152E6 78.5 PA-E-24684 307 1830 498 11931 53.30 HO

NOTE: Deflection measured to right of line of fire. Range measure from muzzle
to point of impact. .°° HO = High Order

455 11252 52.38 HO
k6 211365 52.45 HO
450 11338 52.18 =HO
4s9 11332 52.33 HO
hh2 11400 52.11 HO
K47 11307 52.05 HO
k63 11150 52.12 HO
463 11350 52.18 HO
k72 11223 52.19 HO z
465 11159 52.01 HO
k63 11277 52.21 HO
413 11471 52.58 Failed
416 11852 53.30 HO
493 11818 53.10 HO
4oo 11803 53.14 HO
k81 11873 53.13 HO
489 11833 53.21 HO
k77 11969 53.20 HO

1193 T152E5 T1.
1194 Ti5285 T1.
1195 T15285 T7T1.
1196 T152E5 T1.
1197 T152E5 T1.
1198 T152E5 70.
1199 T152E5 T1.
1200 T15285 T1.
1201 T152E5 T1.

OVMOOOUVMOOOOOKHKFHFFPFKHFIFEPEREKH
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This firing record forms a part of the Seventh Report on Ordnance Corps
Project No. TA1-5002H.

APPROVED:

AL <Y WIS #7717
H. A. BECHTOL V. H. B. ANDERSON RAYPH H. ALLEN
Chief, Artillery Chief, Artillery Proof Director
Division Ammunition Branch
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CONFIDENTIAL

B24568: Rear of 8 inch armor plate fired at 60 degrees obliquity, showing
bulges. Bulges 1 and 2 were caused by T152E5 HEP Shell. 3ulges 3 and 4 were
caused by T152E6 HEP Shell. Distance from muzzle to plate center - L401l.24 feet.
Charpy value of plate - 62/81, Bhn 2ul.
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B24567: Face of 8 inch armor plate at 60 degrees obliquity. Note cracks on
edge of plate adjacent to Round 1 which extend to face of plate.

C-h
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B24566: Photograph of Shell, HEP, 155mm, T152ES, with charge.
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CONFIDENTIAL

Photograph of Shell, HEP, 155mm, T152E6, with charge.
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B24577: Side view of 8 inch plate at O degrees obliquity, showing depths of
back spalls. Rounds 7 through 16. Note: back spall, Round 1k, is a double

spall.
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324576: TFront view of 8 inch plate fired at O degrees obliquity, showing hits.
Rounds 1 through 6. Rounds 1, 3, and & failed to function and were low order
due to bad fuzes.

c-8
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324575: Rear of 8 inch plate fired at O degrees obliquity, showing back spalls
from Rounds 1 through 6. Rounds 1, L, and 5 414 not spall as fuze failed to
function.
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B2W5Th: Front view of four back spalls. Weight of spalls - No. 3 - 48 1bs.,

No. 7 - 63 lbs., No. 9 - 38 1bs., No. 13 - 27 1bs. 8 inch plate fired at
O degrees obliquity. Distance from muzzle to plate center - 401 feet.

c-10
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B2k573:
Rounds 7
in depth.

Front view of 8 inch plate fired at O degrees obliquity, showing hits.
through 16. The depth of impressions from the bits average 3/4 inch

c-11
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B2k572: Rear view of four back spalls. Weight of spalls: No. 3 - 48 1lbs.,

No. 7 - 63 1bs., No. 9 - 38 1lbs., No. 13 ~ 27 lbs.

8 inch plate fired at

O degrees obliquity. Distance from muzzle to plate center - 401 feet.

C-12
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B24571: Rear of 8 inch armor plate fired at O degrees obliquity, showing back
spalls from Rounds 7 through 16. Round 8 resulted in a bulge. Round 10 gave
no spall due to fuze failure. Charpy value of plate - 71/71, Bhn 225/2L8.
Distance from muzzle to plate center - Lol feet.

C=s
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B24570: Face of 8 inch armor
location of four hits.

CONFIDENTIAL

plate fired at O degrees obliquity, showing
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B24569: Rear of 8 inch armor plate fired at O degrees obliquity, showing size
of back spalls. Spalls 1 and 2 were caused by Shell T152E5. Spalls 3 and 4 by
Shell T152E6. Charpy value of plate - 71/71, Bhn 225/248. Distance from muzzle
to plate center - 40Ol feet.

C-15
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B2L4587: Rear view of 8-inch plate fired at O degrees obliquity, showing back
spalls of Rounds 1 - 4. Number 1 and 3, were hit by T152E5 Shell, Number 2
and L4, T152E6. Charpy value of plate 71/71, BHN 225/248. Distance, muzzle
to plate center - 4Ol feet.
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B24586: Photograph of back spall pieces from Round 15 on King Tiger Hull
(German). Weight of pieces -~ 87 lbs.
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B24585: View of hits on King Tiger Hull (Germen) frontal armor plate. Plate
6 inches thick, 4l degrees obliquity. Arrows indicate broken welds. Distance,
muzzle to center of plate = LO2 feet.

c-18
CONFIDENTIAL




CONFIDENTIAL

R2458L: Three-quarter right front view of King Tiger Hull (German), showing
depths of hits. Arrows point to broken welds. Right frontal side suffered
similar weld breaks.
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B24583: Interior of King Tiger Hull (German), showing demage caused by back
spalls. Three frontal hits.

C-20
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B24582: Rear view of 6-inch frontal plate, showing three hits from 155mm HEP

Shell. Hit No. 3 was at Junction of two 6-inch plates. Arrows point to broken
welds and cracks.

c-21
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B24s581: Front view of T-inch plate fired at 60 degrees obliquity, showing
imprints of hits. Rounds 5 and 6 were fired muzzle to plate center 241 feet.
Rounds 7 ~ 14, muzzle to plate center - LOO feet.

. C“22
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B24580: Rear view of T-inch plate fired at 60 degrees obliquity, showing back
spalls from Rounds 5 - 14, Rounds 5, 7, 9, 11, and 13 were T152E5. Rounds 6,
8, 10, 12, and 14 were T152E6. Charpy value of plate - 57/34, BHN 229. |

c-23
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View of back spalls from T-inch plate fired at 60 degrees obliguity.
Average weight of spalls =~

B2U579:
Distance, muzzle to center of plate - LOO feet.

51 lbs.
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B24578: Front view of 8-inch plate fired at O degrees cbliquity, showing
four hits on plate. Depth of hits average 1 1/14 inches.
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B22001: Hits on 1000 yard accuracy target with T152ES HEP Shell. Vertical PE
.31 mils reduces to .09 omitting round in lower right hand quadrant. ILateral
PE .11.

c-26
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B22002: Hits on 1000 yard accuracy target with T152E5 HEP Shell.
.39 reduces to .13 omitting two rounds in lower right hand quadrant. Lateral

P.E.

.27 mils.

c-27
CONFIDENTIAL

Vertical P.E.



" CONFIDENTIAL

B22003: Hits on 1000 yard accuracy target with T152E6 HEP Shell. Vertical P.E.
.14 mils. Iateral P.E. .34 mils.

c-28
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B2200Lk: Hits on 1000 yard accuracy target, with T152E5 HEP Shell. Vertical
P.E. .34 mils. Lateral P.E. .32 mils.
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B22005: Rear view of 8-inch plate fired at 1000 yards, zero degrees obliquity,
showing back spalls from Rounds 1 and 2. Round 1, T152ES; Round 2, T152ES.
Charpy value of plate - 62, BHN 24l. Depth of spalls average 2 1/4 inches.
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B22006: Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity
showing first hits on plate. Depth of hits average 1 1/8 inches.

C-31
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B22007: Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity
showing Round k. Depth of hit - one inch.
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B22008: Front view of 8-inch plate fired at 1000 yards, zero degrees obliquity
showing hit. This round was of low order due to fuze failure (T152E6).
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B22009: Rear view of 8-inch plate fired at 1000 yards, zero degrees obliquity,
showing back spall from Round 4, T152E6. Depth of spall - 2 inches. Charpy
value of plate - 62, BHN 24l.

C-34
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B22045: Front view of plate showing hits on 7-inch plate at 1000 yards with i
plate set at O degrees obliquity and splatter plate. The hole that is directly

in front of the splatter plate was caused by Round 7 which fell short. The hit

that bulged the splatter plate was caused by Round 8.

C-35
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B22046: Rear view of 8-inch plete fired at 1000 yards at O degree obliquity
showing back spalls of Round 11, T152E5 and Round 12, T152E6. The depth of
the back spalls averaged 1-7/8 inches. Charpy value of the plate was 62,
BHN 241.
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B22047: Front view of 8-inch plate fired at 1000 yards at O degrees obliquity
showing hits on plate Rounds 1, 6, 7 and 8 missed the plate. Rounds 3, 5, 9 ‘
and 11, T152E5 and Rouwads 2, 4, 10 and 12, T152E6.
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B220hk8: Rear view of 8-inch plate fired at 1000 yards at O degree obliquity
showing back spalls from Rounds 2, 3, 4, 5, 9 and 10. Rounds 3, 5, and 9
were T152E5; Rounds 2, 4 and 10 were T152E6. Cherpy value of the plate was

62, BHN 2L1.
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B22049: Hit on 5-inch splatter plate showing laminations. The petaling effect
occurred on both sides of the plate. The depth of the cracks extend 7 inches
in the center of the arrows. This was Round 8, T152E6.
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B24635: Interior of King Tiger Hull (German) fired at 1300 yards showing spall
and back spall damage. Arrows indicate broken welds. Depth of back spall
2 inches.

C-ko
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B24636: Front view of King Tiger Hull (German) fired at 1300 yards showing
hit on frontal plate which was 44 degrees obliquity. Round 13, T152E5. Arrows
indicate broken welds. Depth of hit was 1 1/4 inches.
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B24637: Side frontal view of King Tiger Hull (German) fired at 1300 yards
showing extent of damage and depth of hit. Arrows indicate broken welds.
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B24638: View of back spall of King Tiger Hull (German) fired at 1300 yards
showing back spall. Depth of back spall, 2 inches.
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B24755: Front view of T-inch plate fired at 1000 yards et 60 obliquity,
showing hits on plate. The top of the plate was supported by a M36, Gun
Motor Carriage.

C bk
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B24T756: CPhotograph of M36, Gun Motor Carriage, showing position of turret
after hit by Shell, HEP, 155mm, T152E6, at base of turret ring. The top
plates of the turret have been blown off. Range fired at: 1000 yards.

C-h5
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B24757: Side view of M36, Gun Motor Carriage, showing damage caused by hit
of Shell, HEP, 155mm, T152E6, at base of turret. Renge fired at: 1000 yards.

C-u6
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324758: Interior view of turret, M36, Gun Motor
caused by one hit of Shell, HEP, 155mm, T152:6.

Carriage, showing damage

C-47
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324k759: Reer view of Turret, M36 Gun Motor Carriage, showing damage. Arrow
indicates point of hit by Shell, HEP, 155mm, T152E6.
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B24T760: View of motor compartment, M36 Gun Motor Carriage, showing damage
caused by Shell, HEP, 155mm, T152E6.
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B2572k: Front view of 7-inch plate fired at 1000 yards, 60° obliquity -
showing ten hits on plate which had a charpy value of 103/91, BHN 235/232.
Round Nos. 1 and 4 missed the plate. Round No. 8 was low order.
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B25725: Rear view of T-inch plate fired at 1000 yards, 60° obliquity -
showing ten hits on plate which had a charpy value of 103/91, BHN 235/232.
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B25726: Rear view of T-inch plate fired at 1000 yards, 60° obliquity -
showing back spall of Round 10, depth of spall is 3/’4 inch size of spall is
15" x 12". Interior of spall is laminated.

Cc-52
CONFIDENTIAL




Shel): HEP, 155mm, T152ES

Fired from:

155mm flowitzer M}

Vertical Deflection in Inches
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YERTICAL TARGET ACCURACY

APPEUDIX D

Date fired: 16 April 57
iH-ng«s: 999,45 yerds

~Laters) Deflaction in-Inches
| Vertical P.F.: .34 mils
{ ' Lateral P.E. : .32 mils
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ANALYTICAL LABORATORY REPORT APPENDIX E
Report No. 57-AL-46
Date Submitted 21 My 1957

Shell, HEP, 155um, T152E5S
and T152E6.

OBJECT OF TEST:

To obtain vertical target
accuracy and exterior ballistic
coefficients.

Prepared for Mr. Ralph Allen,

Artillery Ammnition Branch

Dates of Test 10 and 1l April 1957

Project No. TA1~5002H/TE20
Work Order No. 32-236-5h
Sheet 1 of 1

Target accurtcy end time of

flight firings were conducted with Shells,

HEP, 155mm, T152E5 apd T152E6 to determine foym factor and ammmnition dis-
persion on 10 and 11 April 1957, with a vertical target placed at 1000 yards

from the muzzle of the gun. The
following table:

results of the firings are contained in the

Instrument
Avg Velocity Pressure Vertical Target
Prej Date No. {fps) (pei/)00) Time of Accuracy
We, Fired of Sed Sed  Flight Bal Form P.E. (wils
Shell (lbe) (Apr 571) Rds Avg Dey Avg Dev (sec) Coef(G.)Fnctor Vert. Lat,
ES 70.55 - 10 10 1807 3.1 286 3.7 1.78623 2.03 .89 .39 A
. 138
ES 70.52 10 10 1812 3.5 290 7.2 1.718117 2.02 90 .34 .32
Ps 77.83 W 10 1824 6.7 312 4.4 1.74858 2.7 .88 .14 .34
ES 70.62 11 5 - - 292 3.6 - - - .31 .11
.09b

a. Omitting two maverick rounds.
b, Omitting one maverick round.

Propellant & Target Accuracy
Section

Engineering Leboratories
Supporting Services

Development and Proof Services
Aberdeen Proving Ground, Maryland

Anpalyticel Laboratory
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3?33356;1“ 52 Program: oo Howltzer
' SRl Govs ::f Of‘ficer:nr. Allen

A’berdeenl\g;vhi:g Ground . 2l o;he-;. 1957 . -
SUMMARY OF METEOROLOGICAL DATA 1335 to 14,08
Run No. Releaco Roguired (e.) | Reached (T.)

2 R 0934 15,000 15,000

3R 1030 15,000 1,154

Lr 1157 15,000 15,000

5R 1331 15,000 15,000

6R 130 15,000 15,000

IENSITIES ALOFT

Radio Metro Time of Max. Ordinate Max. Ordinate
Run No. Release Required (Ft.) Reached (Ft.)

2R 093 15,000 15,000

3R 1030 15,000 1L, 60l

5R 1331 15,000 15,000

6 R 1430 15,000 15,000

E-2




ORDBG-569
Rev. 25 May U6

Ordnance Corps
ABERDEEN PROVING GROUND, MD,

METEOROLOGICAL SERVICE

Page

of

Pages

Program

155mm Howitzer

Proof Off. Mr, Allen

Date 2I; Juns 1957

Ascension No.:

Time:

2R 093k
Method Used: D1 A2. Line of Fire: 39°00"
WIND DATA ALOFT
Time Observed Altitude w W
Mins. vds. TR PR
S 0 - 747 2.2
332 = 5.0 +102
§ 17 0 - 3,0 44,0
- 307 "'6.
4 1514 -§2 o
2 1908 - 8.5 6.2
T 2304 =12, 2.3
8 alg -13 09 -2.5
9 3128 e ‘9 .2.7
10 3&‘7 -16.0 o5 .2
11 a9at -1)"’5 "3-9
12 354 -11,2 =748
13 k750 -10.4 7
ik 5163 =11,1 i b
15
16
17
18
19
20
21
22
23
2l
25
26
27
28
29
30
31
32
33
34
35
SURFACE DATA
: Te ture: f | Wind Directi T
i Seattered COlouds et T7.8 B " i 2}‘} g
Visibility: 7 miles Pressure 30.&‘_ in | Wind Velocity M.P.H.
Disappearance: sy . asned Relative Humidity & % 8
Ballistic Density 977

H=3

ARMY

PROVING




ORDBG -569 Page of Pages

Hev- TS 46 o amce Conpé

Pr
ABERDEEN PROVING GROUND, MD, CETaT _ 155mm Howitzer
Proof Off. Me len
METEOROLOGICAL SERVICE mﬁ"g—,——-
Ascension No.: Timet
2l June 1957 1030
Method Used: Az, line of Fire:
155mm Howitzer 39°00¢
WIND DATA AIOFT
Time Observed Altitude W W
Mins. yds. m.ﬁf(ﬂ. m.p.nR.
0 o
: x 3| 2
2 716 -L.o0 +6.5
i 1077 - 6,6 6.7
11426 -10,8 15,1
2 1820 -11.8 +3.6
216 «11,5 +0.6
T 2532 «13.3 =2.3
8 290l -3 4.3
9 5258 '1600 ‘hu7
38 368 ~15.5 -5.2
= 3996 12,6 -2
13 L3456 -12, 4.8
15
16
17
18
19
20
ci
22
23
24
25
26
27
28
29
30
31
32
33
34
35
SURFACE DATA
ky Temperature of | Wind Direction \Tc)
Soattered Clouds 83,0 195
111t =He
Visibility: 7 wiles Pressure 30405 'in Wind Velocity M.P.H
Disappearanq@s voant fail J?elative Rumidity 69% ~
Ballistic Density 968

o 3

ARMY. .. A eaovING wo.




ORDBG-569
Rev. 25 May U6

Ordnance Corps

ABERDEEN PROVING GROUND, MD,
METEOROLOGICAL SERVICE

Page

of Pages

Program ysemm Rowlbger

Proof Off. len
Date 2j,

Juns_1957
Ascension No.: Time:
LR 1157
Method Used: Az. Line of Fire:
GMD-2 _ 39°00* A
WIND DATA ALOFT I —
Time Observed Altitude w w
Mins. yds. m.ﬁ.ﬁ. M. PeNe
‘]:,) 6; - 2-9 + ’4.0
pLe J
2 '?19 M ﬁ
8 1092 ¢ M
b 1410 M M
P 1755 ¥
2103 b4 M
. 252 -1l.7 - 0.6
9 P -4 i
e 3190 1501 05
: s % | 3
0 L537 13,6 +0,2
15 4,880 =12.3 -1,1
Y 5236 “11,7 +0,5
17
ig + Instrwment trecking failure
20 precluded accurgte cvbservetion
51 at lower levels|of sounding,
22
23
24
25
26
27
23
29
30
31
32
33
3b
35
SURFACE DATA
Sky: Temperature : of | Wind Direction  \10)
Soattered Clouds 85,0 165
Visib:l.].:t‘t.y:5 miles Pressure 30,02 in | Wind Velocity M.P.H.
(4
Disappearance: \, . 4o ed Relative Bumidity 66% 5
Ballistic Degsity 963

4

ARMY.--08..:ADEROEEN PROVING SPOUND, MD-. 50§




ORDBG-569
Rev. 25 May L6

Ordnance Corps

ABERDEEN PROVING GROUND, MD,
METEOROLOGICAL SERVICE

Page of Pages

Program js55um Howitzer

Proof Off. Mr, Allen
Date _ 21 June 1957

Ascension No.:

Time:

1331
Method Used: D=3 Az. Line of Fire: 399001
WIND DATA ALOFT
Time Observed Altitude w w
Mins. yds. Eﬁ?‘f? m.p.hNe
o 0 - 79 4,3
= l&°9 ‘13 03 42 08
- 71 -12.5 47,6
i 1102 -13,1 47,0
5 k5 «15.3 B4
¢ 1753 -16.9 3.0
7 2079 «16.5 +0,2
/4 2351 -15.3 16
9 2672 -12,1 ]
10 29& Cod 9 08 -2-9
11 3313 =11 e "3 .0_
12 3591 -13 2,1
13 }5 "'13 05 '2.0
lh & -13 .8 -1 .7
15 L&20 12,4 +0,1
16 hm; - 9 .7 +o ah
17 5333 =10,2 405
18
19
20
21
22
23
24
25
26
7
28
29
30
31
32
33
3h4
35
SURFACE DATA
Sky: Temperature: of | Wind Direction ‘(To)
Soattered Clouds 87,0 210
Vigibility:
Y 5 miles Pressure 30,00 in| Wind Velocity M.P.H.

Disappearance: Abandoned

Relative Humidity

g0 * 8

Ballistic Density

959

L=U
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ORDBG-569

Rev. 25 May U6

Ordnance Corps
ABERDEEN PROVING GROUND, MD:

METEOROLOGICAL SERVICE

Page

or

Pages

Program

1552m Howitzer

Proof Off.
Date 2l June 1957

Ascension No.: & Time: 1,30
. q Ze o
Method Used ap-i Az. Line of Fire 399008
— WIND DATA ALOFT
Time Observed Altitude ] W
Mips. yds. EPoRT EP°R
0 0 -10,0 “0,2
3 140 -16.1 Wy
2 828 -18.1 16
v 1238 -19.5 4.3
1586 -1%.7 1'2.3
Z 1954 -16.8 0.
2370 -1,4.8 "100
. 2627 11,1 s
32al, -10,1 =1
lg '3653 ‘1206 -1.1
1 1o Enied Yy
12 e 2.2
13 1881 - 849 3.5
1k 5298 - 86 40,5
15
16 \
17
18
19
20
21
22
23
=Y
25
26
27
28
29
30
31
32
33
34
35
SURFACE DATA
Sky: Temperature ¢ of [ Wind Direction . = (TO) |
Scattered Clouds 87 220
Visibility: S miloes Pressure 29.98 }n Wind Velocity M.P.H,
Disappearance: Relative Humidity 63 9

Ballistic Density

10

E={

PROVING

ARMY - O@---Al

MD-- 506




Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

T —— . Date 2l Jwns 1957
Proof Director Me, Allen Radio Meteorograph Run Number 2R
Time Released - Time Rgached Atitade oo
ALTITUDE YARDS TEMPERATURE °F RELATIVE DENSITY
0 7.8 977
190 e 989
383 & 990
§7§ ) 988
779 68 989
983 68 987
1191 66 «990
02 63 993
1618 60 .996
1836 58 998
2060 55 1,000
2267 ok 1,000
2520 . 1,001
215t v 24006
2999 L5 1,008
o X L
3500 ko 1,009
31% 39 1ooe
Loes b 1,006

|
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Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

Frogram  yeeim Howitzer Date o) June 1957
Proof Director ¥, Allen Radio Meteorograph Run Number 2w
Time Released Tine Reached Altitude

093l osl7

ALTITUDE YARDS

TEMPERATURE °F

RELATIVE DENSITY

L2gs
Ls79
1867
5163

35
32
29
28

1,007
1,008
1,008

1,003

ORDBG Form 643~14 Oct 46
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Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

Program

Date

155mm Howitzor 2y Jwe 1957
Proof Director Radio Meteorograph Run Number
Mr, Allen _ 3R
Time Released Time Reached Altitude
4 1030 a3
ALTITUDE YARDS TEMPERATURE °F RELATIVE DENSITY

0 83.0 968

192 7 979

386 70 991

582 & <991

782 é8 #9689

6 & 987

115k ér 989

1406 & S5

1621 61 995

1840 57 1,001

2053 56 1,000
o 54 1,001

2525 52 1,001

2760 L8 1,006

o 6 1.008

3250 L3 1.009

3593 Lo 1,010

5761 3 1.012

ORDBA Form 643—14 Oct 46
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Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

™ Program 155mm Howdtzer Dute o) Jume 1957
Proof Director Mr. Allen Radio Meteorograph Run Number 3R
Time Released 1030 Time Reached Altitude 1043
ALTITUDE YARDS TEMPERATURE °F RELATIVE DENSITY
Loe7 38 © 1,006
L300 35 14007
L580 32 1,008
Lses 29 1,008

ORDBG Form 643~14 Oct 46 . E~1ll- v --ABERBEEN PROVING snouns, wo.. 842




Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

| PTOBTEN ) o Howitger Date 2l Jume 1957
Proof Director . ... Radio Meteorograph Run Muber i
Time Neleased 1331 Tine Reached Altitude -
ALTTTUDE YARDS TEMPERATURE °F RELATIVE DENSITY

0 8740 959

a9k 82 965

51 79 9N

1 77 973

79k 7h 976

1_061 2 961

1210 63 983

U2l 67 986

168 65 586

186} 63 988

2009 60 992

2519 57 995

2553 55 997

2792 51 1,001

3037 L8 1,002

3286 Ls 1,006

3540 e 1,006

3802 la 1,005

ORDBG Form 643=14 Oct 46 E-=12 ARUY...08.-ABERDKEN PROVING SAOUND, D842
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Development & Proof Services
Aberdeen Proving Ground, Md.

TEMPERATURES AND DENSITIES ALOFT

P Dat
TOBTM  1o5im Hodtzer &% 21 June 1957
Proof Director Radio Meteorograph Run Number
M, Allen 5R
Time Released 1331 Time Reached Altitude 13m
ALTITUDE YARDS TEMPERATURE OF RELATIVE DENSITY
14070 39 1,004
L3Ls 36 1.006
user 36 1,001
1918 33 1.002
5217 30 1,003
|
i
ORDBG Form 64314 Oct 46 E-13 cnuy . Cn. aBEAGEEN rhOVINE SnouND Mo 842



Development & Prcof Services
Aberdeen Proving Grouna, 34d.

TEMPERATURES AND DENSITIES ALOFT

Frogram  3uenm Howdtzer Date 2l Jwe 1957
Proof Director Me, i1len Redio Meteorogre}ph Run Number 6 R
Time Released W30 Time Reached Altitude )5
ALTITUDE YARDS TEMFERATURE °F RELATIVE DENSITY
0 87 Js 957
19k 90 969
391 o 970
991 77 972
9k 7h 976
1000 72 980
1210 70 981
12l ér1 985
14 ély +988
1862 61 992
2087 58 995
2317 55 998
2550 55 999
2790 51 09
303 lo 1,001
328) L6 1,001
3540 LS 999
3802 L2 1,002
Lora la 1,001
L3ly7 38 1,003
Ls30 36 1,002

ORDBG Form 643—14 Oct 46 E-lll- ANMY. D8 AREADLEN PROVING SAOUND MD .$42



Develdptiént & Proof Services
Aberdeen Proving Ground, Md.
TEMPERATURES AND DERNSITIES ALOFT

)2 Dat
TOBTEM 4 ooum Howitger ate 2 June 1957
Proof Directo Radio Meteorograph Run Number
rectuor lﬁ'. ulen 6 R
Time Released ' Time Reached Altitude
130 L3
ALTITUDE YARDS TEMPERATURE °F RELATIVE DENSITY
Lho2a 33 1,001
5220 29 1,003

ORDBG Form 64314 Oct 46
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ENGINEERING LABORATORIES
PHYSICAL TEST LABORATORY REPORT

ORDBG-DP-LP

TITIE: Report No. ST=P-45
Metallurgical and Sheet 1 of 3

Chemical Analysis of Axmor

from German Royal Tiger Pate of Test 18 June - 26 July 1957

Tenk Hull.

Report Completed T August 1957

OBJECT OF TEST:

Conducted for Mr. R. Allen,

To determine physical

properties, metallurgical Artillery Division

structure, and chemical

composition of the 6" armor. Project No.  TAl-5002H/TE20

INTRODUCTION ¢ References Military Specification
The project engineer MIL-A-12560 (Ord)

requested that these tests

be conducted on a section of hull armor from the upper front plate of a
German Roysl Tiger tenk hull. These hulls were shipped to APG from the
factory where they were captured near the end of World War II. They have
been used in various tests where armor was desired, but no particular
quellty was required, A test has been conducted recently, however, in which
performance of a round is being evaluated, and the question arose as to

the quality of the armor in the hull, Since no date on thies armor was
available, the metallurgical and chemical analyses were requested.

TEST PROCEDURE

1. A section approximetely 15" square was flame cut from the upper
front plate. Cross-sectional plates were eawed from this section, at right
engles to each other, for a macroetch test to determine the major direction
of rolling. These were designated "X" and "Y" end were selected at lcast
4" from any flame-cut surface. The plates were given a hot acid macroetch
in 50% HCL.

2. Tures standard Charpy "V" Notch Specimens and one standard 0,505"
diameter tensile bar were machined from each of the abave plates and
designated as "X" and "Y", according to the plate from which machined (see
photographs, Appendix II for location of test specimens), Tensile and
Charpy impact date were obtained, Brinell hardness readings were teken
through the ecross-section of each plate.

3. Specimens were mounted in bekelite, polished, etched and exsmined
under high magnification. Fhotomicrographs are included in Appendix IY.

E-16



ORDBG-DP-LF Report No. 57-P-45
Sheet 2 of 3

L, Drillirngé were obtained through the cross-section of the armor
and sent to the Coating and Chemlcal Laboratory for the chemical anslysis.

RESULIS

1. The macroetehed plates showed the armor to be free of large
laminations, seaws, eracks, porosity, or other serlous macro-defects. The
Plate appeared t9 be cross-rolled but the major direction of rolling could
not be determined, since both directions had about the same appearance.
The relatively intact dendritic structure indicates that working was not
severe (see photographs, Appendix II),

2., Mechanical test data follows:

a&. Charpy "V" Notch Impact Data

Spec. No. Breaking Temp, °F Energy Absarbed Fracture
| ft-1bs A}_)}Earance*
Y1 70 35.0 kog, 60C
pet 70 28.5 308, T0C
Y2 -40 T.0 100c
x2 -0 ’ ' 5.0 100C
b 41 200 ke.o 508, S0C
X3 200 k3.0 508, 50C

* "g" denotes shear; "C" denotes cleavage type of fracture,

b. Tensile Test Data (See Appendix I for Stress-Strain Curves)

Spec. No. Yield Strength Tensile Strength 4 Elong. % Reduction
(.1% offset, psi) psi in 2" in Ares
89,500 118,250 19.5 53.7
Y 89,000 118,000 : 21.0 56.3
Co BHN, 3000 55

Spee. No. No. Reedirgs Range Average

X 6 235.855 248

Y 6 2k1-255 PN

3. Viewing the miorosample in the unetched condition revealed this ammor
to be clean end largely free from non-metallic inclusioms., A few scattered,
elongated inclusione were ncted, probably of MnS. The eiched eamples showed
the microstructure to be fairly coarse tempered martensite, Some

E-17




ORDBG~DF-LP ) Report No. S7-P-45
Sheet 3 of 3

ferrite was present and feirly noticeable banding was present. (See
pnotomlcrographs, Appendix II).

b, Results of the Chemical Anelysis follow:

Carbon 0.43%
Manganese 0.43
Silicon 0.33
Sulfur 0.019
Phospherus 0.024
Nickel 0.1%
Chromium 2.17
Molybdenum 0.22
Vanadium ’ 0.01
DISCUSSION:

1. A comparisoncf the results of this analysis egainst the requirements
of the current U.S. Mllitary Specification for wrought armor leads to the
following observations:

a. The armor tested is within the specification for hardness.
b. Carbon content is higher than the specified maximum,

¢. Charpy impact values are far below those required for srmor
plate of this thickness and hardness.

2. Bince the steel is clean, sound, and has enough alloy content to
be in the armor class, it appears that the poor impact resistance largely
results from the heat treatment. The presence of some high temperature
transformation products, coarse structure, end fairly high carbon content
contribute to the poor impact values.

CONCLUSION:
The plete investigated should be considered poor quality armor.
2 Incls.

Appendix I
Arpendix II

Si:gned: 2 4 ﬂ‘ﬂ’l‘.\&

Appro ,
+ M, McKinley,/ R. L. Huddleston,
Chief Chief
Physical Test Laboratory Rad. & Mat. Section
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ORDBG-DP-LP

Report No. 57-P-45
Sheet 1 of 2

Approx. #X.

Macroetched "X* an
gections showin

€ location of test specimens.
"X" and "Y" gec

d "Y" cross-

tlons were selected normel
to each other.

Appendix II
E-20



ORDBG-DP-LP Report No. 57-P-kL5
Sheet 2 of 2

Top: 250X (Picral Etch). Microetructure
showing tempered structure, banding, and
scattered inclusions.

Bottom: 750X (Picral Etch). Tempered
martensitic structure.

Appendix II

E-21




§
ORDBG-859K (Reinst 22 Mar 55) } 155 mm Howitzer Tube, M1
Main Bore - 29,70" to 142,801
letonce {(ITnehecs) From Gange l!ﬁegﬁ ingiceoted in 1/10")8 ng an inch
Rear Face | Muzzle |Rear Facels, 100% ﬁla'eic Digrete 6.20’\9}?3‘”&: Diameter
f Rreech Face of Tube Yert. Hor. Yert. Hor
§ rowitzer Tube Tahe
E
- 49,10 .10 | 242,70 Aaneid A £.003 Lo
2 Lg 1,20 | 11,60 % S g 3
7 147 2.20 | 140,60 > 2 L S
o us 4,20 | 138,60 > 2 I 3
R} 140 Q.20 | 133,40 2 2 L 3
T 235 15.20 | 128.60 = = 3
3j120 19.20 | 123 60 D 3 ) 3
]
125 24,20 | 118,60 N _
uj-220 29.20 [ 113,60 [ 2 3 0 :
115 3L,20 [ 108,60 3 i i
©l 110 29,20 1 103.60 . N L
g 3|-105 LL, o0 [ 98,60 : . 5 i
2 1100 __Ya, 20 93,60 b 5 I
< S| ML T | sh,20 88, 60 ) 3 3
2 w © an 9.20 _.83._6_0_.___- ; ! ) *
E qe A2 Bih0 T 7360 . 5 5 "
E‘S S =0 69.20 1 7340 ? . 5
- 15 74,20 62.60 " A 5 5
gl 10 19.20 63,60 ~ 5 ) 1
05 81,20 | 58,60 . 5 2
) 89,20 83,60 : o A
sh, 40 9L, 30 Lg, 00 M 3 1
50 99,20 43,60 * ; 4 ;
L4g, 10 100.90 41,00 . : 5 y
Sl__L6, 103.20 29, 60 { 3
o Py T 105.20 37.60 g i : 4
] 2 42,20 107.00 35,80 % o 5 ]
E ég Lo 109,20 | - 33,60 - :
u 30,10 | 110,10 | 32,70
s 18,10 111.10 | 31,70
o 17.10 112,00 | 30.70 i 12 |
3 16,70 112.70 | 10,10 .
30,20 113.00 | 29,80 T, PO i 2
g ¢
| e = 5 S
i ors
& ‘i - 1 =Rl }ot
£ ™
ES 2
o &
=l ©
= =
=
[ 8]
L o
o +
&l %
(=]
ke M|
[V} x
I3 S |
+ — 5
~t -
x o 1S o,
2] Sfs
n| § =
LS
£-22 - .




ORDHG-859X (Reinst 22 Mar 55)

[}
155 am Howitzer Tube, ML

and extending forward (approx) 10.00%,

I CHAMBER
Part 2 0.00" to 28,704 (BASIC)
DISTANCE (Inchon) FROW " GAUGT MEASUREMECNTS IND!ICATED IN 171000 OF AN :Ng" - ]
VERTICAL X IOR$ZONTAL
REAR FACE | MUZZLE REAR FACE [
OF BREECH! FACE ]or Ut n:‘n‘::'ru ZERO ng:g?:s OIA(A::‘EJIA':R D1 FFERENCE R::g?:G D:::g'l"'éﬁ lorrrenence
35 114,20 | 28,60 [6,.2103 -, UBG | 6.212 | A.002 | -.088 6.212 | £.002
Y 115.20 127,60 (6. 3307) | £ 61 .36 |- 5 1£ 6 - 5
3 116,20 | 26,60 |6.1110} 51 105 L 405 6 105 405 .
2 117.20 | 25,60 [6.5113) | 207 .507 I 207 507 |
3 118.20 | 24,60 16.6117] Sf 306 | 606 6 306 GuG 6 1=
30.50 [112.70 | 24,10 |6,6618 356 656 & 355 656 5 |n
}.-l
30,10 1119.10 | 23,70 16,693 g2 | 6.602 | -.oc1 [£.392 [ 6.602] -.000 1§
28 121,20 [ 21,60 |6,693 195 1 _.6os 2 195 Be5 LN sl
26 123,20 | 19,60 16,693 195 695 2 195 95 2
24 125.20 [ 17.60 |6.693 195 cas 2 125 695 2
22 127,20 {15,680 16,693 196 £96 3 296 590 3
20 129,20 | 13,60 16,693 196 £36 3 136 695 3
18 131,20 [ 11,60 6,693 195 696 3 195 596 3
16 133,20 | 9,60 [6.69 = 196 £04 g 196 €96 3
1k 135.20 | 1.60 16,69 24 196 696 3 196 096 3
12 137.20 | 5,60 6,693 | © 196 (o4 3 196 &35 3
10 139,20 | 3.60 (6,693 | © 196 el 3 199 69E 3
9 1k0,20 | 2,60 (6,693 196 696 3 156 5906 B
8 141,20 | 1,60 16,69 196 696 3 196 696 3]
o
1
Basic Actual =
Onepihe betw h | 11 0'Clock 000" U0 IS
ring and rear] face of tube 3 0¥Clock .000" Q00 53
7 0'Cliock . 000" Q00 8
&
(o]
T
. BASIC ACTUAL BASIC ACTUAL
]
voTAL teneTe oF swaHowitzey 149,20 14900 ROTATION OF TUBE AT BREECH . =
TOTAL LENGTH OF TUBE MOVEMENT OF TUBE AT BREECH - o
DEPTH OF BREECH RECESS 6.4o" 5,50 WUMBER OF LaNDS awo gRrOOVES Lg L4 B
» k]
Adzﬁce ﬁ‘uiégdng oo é‘
on Remarks: Aress from O" to .1OM 10" 85 1.399% (23,79" to 28 70} |’
and from 28.70" to 29,70" were not megsured, iecat checkine encireliye civin S

Driving and non driving edges of lands

encireling origin lightly rounded.

905
STAMPED STARGAUGED AND |NSPECTED BY REVIEWED BY
Prev, APG PA loope
RODMAN TIME COMP | LATOR
pevins .
SRAP
necono&aurien PLAcasgc | ® HED BY
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QrRDBG- 859K (Reinst 22 Mar 55)

l

155 mm Howitzer Tube, M1

Main Bore - 29,70" to 142,80M
Distance §Incnes) From G a
Rear Face | Muzzle [Rear Face |6,100" Baelc Diameted 6,200" Bae{c Diamete
Rreech Pace of Tube ert. Hor. Vert. Hor.
§ bwitzer _Tube Tube
x
2
E 149,10 .10 | 1b2.70 £.005 1 f,003 £.003 £:003
2 14 1,20 | 141,60 £ 5 3 R
g 147 2.20 | 140,60 3 2 3 3
) 145 4,20 | 138.60 3 2 3 3
40 9.20 | 133.€0 3 2 3 3
135 1k,20_1 128.60 2 2 3 &
120 19.20 | 123 A0 3 2 E] 3)
125 24,20 | 118,60 2 2 3 3
120 29,20 | 113.60 2 2 3 3
115 30,20 | 108,60 > 3 3 3
21110 39.20 | 103,60 o 3 3 3
g 1}-105 Yy, 20 98,60 2 3 3 3
2 A 100 49,20 | 93,60 2 3 3 3
g - 95 gh,20 28,60 3 Iy 3 N
El wnlE 90 59.20 £3.60 3 Ly 3 Iy
s = I g5 o4, 20 78.60 3 L 3 I
15 980 £9.20 | 73.60 3 2 3 n
(T 7%.20 | 62.60 I 5 L L
-y B D) 79,20 | 63.60 5 5 M 5
65 8,20 58,60 5 5 I 5
60 89,20 53,60 5 5 N o
g4, 40 gk, 20 Lg, 00 5 5 M 5
50 99,20 | 43,60 5 5 L 5
4g, 10 100.90 41,90 5 5 b 5
3 46 103,20 39,60 5 I 5 5
- =< BT 105.20 17.60 5 a A 5
s £ Lo 20 107.00 | 35,80 5 [ 5 5
g 3 Lo 109,20 | 33,60 ] L 5 5
i 39,10 110,10 | - 32,70 I a7l G f
e 38,10 111,10 41,70 I 9 7 7
S 3710 | 112.10 20.70 12 12 7 8
3 30,50 | 112.70 | 30,10 16 21 8 8
26,20 | 113,00 | 29.80 £.025 £.025 £.009 £.009
o n
3 s Pullover |leas.
+ &5 Vert lorz,
g | & 29 .80 G.128" G125
-1 ™~
g o b—g
Z
‘g el &
2 = §
B
HE
a3
(=]
£ 2"
o| el. =
w8 : g
E-24
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CROBG-859K (Reinst 22 Mar 55) CHAMBER
Part 2 155 mu Howitzer Tube, M1 0.00% to 2¢,70% (BASIC)
DISTANCE (Inches) FROM GAUGE MEASUREMCNTS INDICATED IN 1/1000 OF AN INCH
REAR FACE | MUZZLE REAR FACE BASIC VE!(.TICAI. G HORIZONTAL X
OF BREECH| FACE | OF TUBE | o1 aurren[tERO .?:Z?SG Wkl M {01 FFERENCE B T - - loiFrenence
5 114,20 | 28,60 [6.2103 =7 | 0,213 | £.003 | -.087]6.203 | £.003
M 1115,20 | 27,60 [6.3107 Lot | 0,309 | =002 | Loood 509 | -.002
3 116,20 | 26,60 |6.4110 110 go | .o 120 1 &jo L0l
g 117.20 | 25,60 |6,5113 212 | 513 1 Aoz 22 013 | F.ooef
31 118,20 | 24,60 16,6117 2z 612 | Louu R NETVI |
0.50 118,70 | 24,10 16,6618 £.362 | o062 | .000 | f.3(2] .0%2 000 _fes
4
0.10 119,10 123,70 16,603 | & | A.303  0.003 | 000 | £.393106.693 2000 Joo
28 121,20 | 21,60 |6,693 | © 390 596 14,007 L2906 L0960 T A,003 fG
26 123,20 | 19,60_16,693 | ° 305 95 | 002 .395 1,605 009
24 125.20 | 17.60 [6.693 305 | L0695 | .ui2 396 | _.G96 .003
22 127,201 15,60 [6.691 326 Gon b 003 L9600 .0U3
20 129,20 | 13,60 16,693 336 0 L% L2051 636 200 I
18 131,20 | 11,60 16,69 323) 636 b 603 .3 096 2003 o
16 133,20 | 9,60 |6.693 206 e o R L0603 19
b 135,20 | 7.60 16.69 rovdl BN ogh I 307l 6oy W0k Ly
12 117,20 | 5,60 |6,693 97 | 097 | Lulh sur | 607 O
10 [139.20] 3,60 16.693 397|607 | ook 27| 697 GOk 15
9 11b0,20| 2,60 (6,693 T L0of | ook | 397 [ Louf L0 I
g8 141,20 | 1,60 |6,69 4,397 7 L0l d.3vrl 697 .00 ‘EZ
-3
w
Basic |Actual g
Onenihg between bree¢h 11 0'Clhck . 000" L0008 £
ring and rear] face of tube 3 0'Cliock . 000" NOaH @
1 9'Clock » 000" L00
ASUREWENTS ¢
. BASIC ACTUAL gAsSIcC ACTUAL X
TOTAL LENGTK OF ymxHowitzer 149, 20% 149.20" ROTATION OF Tuu AT BREECH == ‘,‘\,
TOTAL LENGTN OF TUBE MOVEMENT OF TUBE AT BREECH - {3
(R
OEPTH OF BREECH RECESS 6.4ov 6,40 | wumser oF LanDs AND aROOVES ug 438 -
dygrce of Ri{11n 'n
0 S el . 00"
, " L " " i "
and from 28,70" to 29,70" were not memsured, Dorescoped: Light pits encircling
entire chanber. Heat checking encircling origin and extending forward (approx)
18,007, priving and non driving edges of lands encircling origin lightly
rounded. Jends liphtly copoered with light plts in grooves throughout muzzle
ol of bore.
Q5%
STAMPED STARGAUGED AMD INSPECTED BY REV IEWED BY
anCua AR - P Toona
RODMAN TIME COMP JLATOR
Cunninsham
RECORDER -1 oy PLACE 525 GRAPHED BY
ARMY-..B8. . ADERCEEN PROVINGD GRAUND, MO- 1§73

T! scvl ROH X, HGCT

Lrox
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ORDGG-859K (Reinst 22 Mar 55)

155 mm Howitzer Tube, M1

Main Bore - 29,707 to 142, 8OW
Distance [ Incnes) From Gange Meas 'Jnﬂ icated in 1] /‘l‘(\f)() af an ineh
jear Face | Muzzle |Rear Face |6 100"“?22% Digretex 6.zoog'ngYifg Dianete
HAreech Face of Tube "‘Vert. Hor . Yert. Hor
§ Howitzer Tube Tube .
x
=1
& 149,10 10 |12, 70 1L o0 .00z £.C05 £e GO5
2 148 1,20 | 141,60 1 2 3 5
2 147 2.20 | 140,60 1 1 5 5
S 145 4,20 | 138,60 1 1 5
40 9.20 | 133.60 2 1 2 D
135 14,20 1 128.60 3 3 5 5
120 19.20.1 123 A0 2 A 5 5
| 125 24,20 | 118,60 | 1 5 5
120 23.20 | 113,60 1 ) 5 5
| 135 0,20 | 108,60 1 ) 5 )
110 39.20 | 103.60 1 1 5 5
e 2 |-105 4L 20 | 98,60 ] ) 5 5
gl - vj-100 Ya,20 | 93,60 1 1 : )
gl o Ll 95 sh,20 88,60 3 i 5 5
1 B @l 90 59.20 23.60 1 1 5 5
1S c |5 Bh.20 | _7%.60 i ] 5 5
g 3 £0 £9.20 73.60 1 1 5 5
g .0 75 7L.20 68,60 ] il 5 5
- & 70 79.20 | 63,60 1 1 5 :
65 &L, 20 58, 1 il 5 5
60 89,20 83,6 1 1 5 5
5i, 40 9k, g0 .00 1 1 5 5
50 99,20 43,60 k 1 5 5
Lg 10 100,90 41,90 » 2 5 5
Lg 103,20 39.60 o 5 5
- = LY 105.20 37.60 4 2 5 5
8 2 Y2,20 107.0Q0 35.80 A 2 5 5
g 3 &[_bo 109.20 | 33,60 5 ; 5 5
o % N[ 33,10 110,10 | " 32,70 l 3 5 5
2 35,10 111,10 31,70 ' 4 O 5
o 37.10 112.10 30.10 { 5 7 5
3 36,50 | 112,70 [ 300 & A 2 G
30.20 | 113,00 | 29,80 }./.c02 £ £010 £0:1)
2
)
dl
- | &
®
N ~
[9)) v &
m &
$+
L V)
21 8
gl 3
H tg L v
[}
5| 5l &
- 2
= o | 1
2l Sl =
- = |e
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ORDBG-859K (Reinst 22 Mar 55) B
Part 2 5 " 155 mm Howitzer Tube, Ml 0. o0 2};“‘%,%" (BASIC)
DiSTANCE {Inch‘l) FROM GAUGE MEASUREMEINTS INDICATED IN 1/1000 OF AN _INCH T
REAR FACE | MUZZLE [REAR FACE| Basic VERTICAL X Gl TR
R e e N e o S e s e
15 114,20 | 28.60 16,2103 00T 6.213 | £.003 ~. 007 | 6.213 | £.103
3L 115.20 | 27.60 [6,3107 RoaGiL 2211 | Looo | foonn | 6.311 LU0
M2 116,20 | 26,60 |6,4110 12 | 6.2 A A2 | 6.ag | Looon
2 117,20 | 25,60 |6,5113 21 | 6.5 1 4G 21 | 6501 | L0060
3l 18,20 | 24,60 16,6117 LS | 0,015 { £, 05 235 | 0,615 | £.003
30,50 {118.70 { 24,10 |6.6618 40 20T . 007 | £.005 2307 | 6,007 | F.005
30,10 (119,10 | 23.70 16,693 4y 303 D.007 | .00 Leawa | 6,695 L UUY
28 121.20 21.60 6.693 ') \"5 I';.‘) -:) 'r‘.“ {2 ."1‘1") L }'S 'J:‘.- :,':‘
26 123,20 | 219,60 16,693 wn | 6,008 on3 396 | 6, 0G0 03
2k 125,20 | 17.60 16,693 Y R LL03
22 127,20 [ 15,60 16,693 oo | Lon3 6 1 Geona
20 122,20 | 13,60 [6,693 zog | cos Lza6 | 6,090 QU3
18 131,20 | 11,60 16,693 | _ 206 | Gual 003 2306 | Gasons 003
16 133,20 | 9,60 [6.693 | o oo, A Y woa | 5605 (03
1k 135.20 | 7.60 6,693 o 308 o Gudan ] o3 L3296 | 6.6 | ,003
12 137,20 | 5,60 (6,693 : o | G503 a3 0i | €694 (03
30 139.20 | 3.60 [6.693 0 an t o L0073
q 1)40,20 2,60 6_69'5 « 390 u.it{"\'f LU . M) .)-.p-,\{ ’.(,:513
8 lul.ZO 1. 60 6.693 4,306 (. DO L0 /f. s 5, LD £, 00
Basic iActual
Opening between biseeh 11 0'Cliack: . 000" 00
ring and rear| face of tube 3 0Cljock 000" e
1.0'Cliock . 000" L0000
Digha = ] Tyilovar 126G,
Py
Da 3 Vert HTox\/A
D000 (5. o) F T Gyl
ASUREMENTS
™ BASTC ACTUAL BASIC ACTUAL
TOTAL LeEwaTh 0F xmcHowitzer 1kg 20" ROTATION OF TUBE AT SBREECH
TOTAL LENGTH OF TUBE MOVEMENT OF TUBE AT BREECK
OEPTH OF BREECH RECESS 6.40% | ;5 10n | wumser or tanos anp croovEs ig 1S
Adyance of Riflin
| AYBRSE Grugel” € . 00"
Inspection Remarks: Aress from O to 10" ,10" t5 1.399" (23.79" to 28.700)

and from 28,70" to 29,70% were not measured, Lirht rusl pits und staning en-
cireling powler chamber. Hoderate to light heat checling berinning (approst)
12,007 fror rear face of tube in clamver and e:rtending Torward to (epprox) 12.007

formrd of oricln of rifling. “wo Lizle loysitudnal, roures herinnin: J(H" rear-
word of origin and extending forward o oxigin et 6,00 O'clock. (ouge on edge of
P 200 O'cloclky, besis Loxymxd !
Connar throusout tebe,  THife yemaipnine (05,

orrerd ,50"d

: STAMPED STARGAUGED AND INSPECTED BY REVIEWED 8Y
(Prav) _BPG-PA Loath
RODMAK TIME COMP ILATOR
[t 4
PLACE ., P
RECORDER . . . 525 GRAPHED BY
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e METEOROLOGICAL SERVICE ¢ 10 April 1957
SURFACE DATA )
155mm Howitzer lirs Allen
MAXIMUM TEMPERATURE MINIMUM TEMPERATURE MEAN TEMPERATURE
fND DIR- SEA LEVEL =
bl e gLy it dvmacey LA PRESSURE REL. HUM. | peiative
W.P.H. Az. L oF TH. OF he. s CENSITY
09L5 1 | 110 Clear 15+ | 53.1 %0407 Ly 1.053
(Setd)
1.005 12 | 100 Thin cld% 15+ | 52.6 50,07 Lo 1,035
(5ctd) ) ;
1016 11 busy lorol guin cids 15+ ] 52.8 30,07 39 1.03L
. (sctd)
1025 8 lusy | 070 | Thin Clds 15+ ]| 92,5 30,06 Lo 1,03,
{sctd) .
1030 1 9 lusy | 070 | Thin clds 15+ | 52.6 50.06 Lo 1,034
1035 1l | usi 070 Sctd clds 15+ | 53.5 50,06 39 1,032
1105 10 | s 025 Setd clus 15+ 5540 30,06 37~ 1,029
1115 8 SSH 025 Sotd clds 15+ | 55,1 %0,06 38 1,029
1120 15 | wsi 070 Sctd clds 15+ | 55,6 30,06 34 1.028
1130 10 | wsit 070 Sctd clds 15+ 55 .44 30 406 36 1.028
11.0 10 |jusw | o070 Sctd clds 15+ |} 55.1 30,05 Ei/4 1,028
1143 U, W 100 Sotd clds 15+ 1 55,1 30,05 38 1.029
1145 12 jmnt 155 Sctd clds 15+ 55 42 30,05 38 1,028
11L7 10 | \ry 155 Sctd clds 15+ 65y 30,05 34 1 .0°8
1150 18 1w 140 Sotd clds 15+ | 55.5 30,05 35 1,028
1182 10 |rw 14,0 Sctd clds 15+ | 55.0 30,05 35 1,029
1155 8 |y | 110 | Sotd clds 15+ | 55,2 30,05 3L 1,028
1353 9 v 110 Sotd clds 15% } 57,1 30,02 35 1.02%
1400 10 W 100 Sotd olds 15+ |57.2 30,02 33 1.023
1405 8 (i 100 | Sotd clds 15+ |s7.h 30,02 3l 1,023
1406 9 | 100 | sctd clds 15+ |s7.2 30,02 33 1.023
1411 12 |y 110 Sotd olds 15+ |56,8 30,02 32 1,02
1420 18  |wanv 110 Sotd clds 15+ 56 .6 30,02 31 1.025
122 1w 110 | Sotd olds | 15+ 1567 30,02 30 1.025
12l 12 |y 110 Sctd clds 15+ |56.5 30,02 31 1,025
E-28 ARMY:.-O8.--ABKRDEEN PROVING GRAOUID, MO..148
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(PORBRLY Secazctst] METEOROLOGICAL SERYICE DATE 10 april 1957

SR ) BB Howltuer Vr. Allen

MAXIMUM TEMPERATURE MINIMUM TEMPERATURE MEAN TEMPERATURE

A Ve iy ciads Vst T SPRESSURE REL. HUM. RELATIVE

M.P.H. Az, oF tx. OF HG. 3 ENSITY

24 1124 5, | pawe | 110 | Sotd olds 15 57.1 30,02 31 .1.02h
27130 10} vamw | 110 Sctd olds 15 56.7 30,02 32 11,025
26_15l0 10 sy | 120 | Sctd elds | 15 5648 30.03 32 ,1.025
2¢t _15h2 Lo} semw | 110 Sctd clds. | 15 57.0 30,03 ' 32 , 14025
3d_18L8 12| wanrl 110 | Setd clds ] 15 56 .l 30,05 Sly 14025
33 1550 U] e |o110 Sotd clds 15 5642 30,03 ,1.025
34 1582 5 | www] 130 | Sctd elds} 15 56 40 30,03 35 F 1,026
34 1555 15| www| 110 | Setd olds| 15 56.1 | 30,03 s | .06
311557 Ut ¥g] 110 | Sotd olds 15 56,5 | 30,03 3L ;.025
34 1559 ’) WNT ] 110 Sctd olds 15 56.7 30,03 35 1.02h ,

1401 12] yoow) 110 | Setd elds| 15 56,8 30,03 36 - 1,02
3}.160 10] wGy) 1101 Sotd edds| 15 56l 30,07 31 1.025
34140 10l wr] 210 | Sotd olds 15 56,7 30,03 37 1,02
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(FORMFRLY SPOTZ--851)

METEOROLOGICAL SERVICE

DATE

11 April 1957

SURFACE DATA

155mm Howltzer

M, Allen

MAXIMUM TEMPERATURE

MIN UM TEMPERATURE

MEAN TEMPERATURE

TIME Vel “erren” vearner  [vistmsery o0 Fressine s e e
M.P.H. AZ. oF IN. OF HG. 3 .
1000 8 s | 025 Clear 12 55 40 30,20 29% 1,03,
1005 5 ssW | 020 Clear 15 5542 30,19 30% 1.033
1008 9 | s 010 | clear 15 55 43 30,19 29% 1,03L
1012 7_1.s 010 | Clear 15 5544 30,19 30% 1,034
1015 L S 010 Clo ar 15 55 o2 30,19 314 1,033
1020 L 8 010 Clear 15 5543 30,18 28% 1.03h
1025 7 1 010 | Clear 15 5546 30.18 27% 1,033
/
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